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ABSTRACT 

This  articulation  guide  contains  21  units  of 
instruction  for  two  years  of  machine  shop.  The  objectives  of  the 
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entitled  advanced  blueprint  reading,  turret  lathe,  surface  grinder, 
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The  School  District  of  Greenville  County 
and  Greenville  Technical  College 
c/o  P.O.  Box  2848  -  301  Camperdown  Way 
Greenville,  SC  29602 

July  1,  1983  through  June  30,  1984 


PURPOSE: 


To  develop  a  continuous  line  of  vocational  training  m 
similar  Machine  Shop  programs  so  that  students  may 
connlnue  their  career/vocatlo  •'■<1  education  at  the  secondary 
and  post-secondary  levels  wllh.  t  loss  of  time  or  waste 
of  effort  in  repeating  tasks  the    have  been  mastered 
previously. 


To  provide  a  system  where  teachers  can  cooperate  effec- 
tively in  providing  a  continuous  occupational  development 
program  where  the  level  and  type  of  training  that  leads 
to  entry-level  employment  skills  will  be  clear  to  students, 
teachers,  other  educators,  and  potential  employers. 


METHOD:  Machine  Shop  Instructor  representatives  from  the  three 

secondary  level  career  centers  of  The  School  District  of 
Greenville  County  and  the  post-secondary  level  Machine 
Technology  Department  Head  from  Greenville  Technical 
College  were  brought  together  in  task  force  committee 
meetings  and  workshops  to  /survey  very  similar  areas  of 
vocational  training  to  identify  possible  overlaps  or  gaps 
as  students  continue  machine  shop  training  from  the 
secondary  level  to  the  post-secondary  level.     In  addition, 
lateral  articulation  of  machine  shop  programs  at  the 
secondary  level  was  promoted. 

This  Articulated,  Performance-based  Instruction  Objectives 
Guide  for  Machine  Shop,  was  developed  by  the  Task  Force 
Committee  on  Machine  Shop  to  facilitate  articulation. 
The  Task  Force  Committee,  by  the  task  analysis  process, 
identified  the  minimum  essential  competencies  for  the 
secondary  machine  shop  graduate  to  continue  training  at 
•.he  next  higher  level  of  education  or  for  successful 


initial  entry  into  the  labor  market  in  the  trade.  Major 
objectives  for  competency  were  stated,  performance  to 
obtain  the  objectives  were  clarified,  enabling  actions 
were  identified  and  placed  in  sequential  order,  instruction 
time  was  estimated,  and  performance  standards  were 
stated.    Finally,  outcome-referenced  (criterion- 
referenced)  measures  of  performance  were  developed  as  a 
guide  in  articulating  (articulation). 


As  a  result  of  the  project  development  phase,  the 
Articulated,  Performance-based  Instruction  Objectives 
Guide  for  Machine  Shop  was  developed.    This  articulation 
guide,  however,  is  not  a  final  product  since  it  must  be 
field  trial  tested  and  revised.    Modifications  and 
improvements  to  the  guide  are  expected  since  the  process 
of  education  must  be  continually  reviewed  to  ensure  that 
objectives  are  valid  and  are  being  met  as  best  they  can 
be  met  under  given  conditions. 

Prior  to  development  of  this  articulation  guide,  an 
Articulation  Policies  and  Procedures  Guide  was  developed 
to  aid  articulation  activities  and  was  used  to  direct 
program  and  product  (guide)  development  activities. 

Workshop  rjuides,  developed  and  refined  during  an  earlier 
phase  of  the  program,  were  U8«d  to  assist  task  force 
committee  participants  in  obtaining  task  analysis  data, 
writing  performance-based  objectives,  identifying  perfor- 
mance actions  to  reach  the  objectives,  stating  performance 
standards,  and  developing  outcome-referenced  tests. 
These  how-to-do-it  guides  are  usable  at  the  instructional 
level  as  well  as  at  the  supervisory  level. 
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PREFACE 


This  Articulated,  Performance-baaed  Instruction  Objectives  Guide  is 
lased  on  the  following  ASSUMPTIONS; 

1 •    The  grouping  of  tasks  is  more  conduci/e  to  skill  development  in 
vocational  education, 

2.  Potential  employers  probably  would  prefer  an  ejiployee  veil  educated 
in  the  basics  with  more  detailed  on-the-job  training  provided  by 
the  employer, 

3.  Among  topics  that  should  be  Included  In  vocational  education  arc; 
safety,  career  opportunities,  how  to  get  and  keep  a  job,  and  the 
job  attitudes  that  often  are  the  key  to  employee  success  and  job 
retention, 

4.  A  premise  of  the  articulated,  performance-based  instruction  guide 
is  that  it  Is  absolutely  essential  rhat  career/vocational 
education/training  be  based  on  the  ki^owledges,  skills,  abilities, 
and  personal  characteristics  that  ar£  Important  to  success  on  the 
job,  if  the  vocational  program  is  f^oing  to  validly  serve  the  needs 
of  students  and  potential  employer of  the  community, 

5.  Another  premise  In  the  articulated  instruction  guide  is  that 
vocational  education  can  no  longer  be  developed  according  to 
program  titles,  be  time-based,  lack  flexibility,  or  overlook  basic 
fundamentals  if  instruction  is  to  meet  the  needs  of  students  and 
employers  and  be  of  the  highest  quality. 

6.  Substantial  research  clearly  indicates  that  instructional 
technology  and  accountability  demands  are  increasing  the  movement 
toward  the  use  of  instructional  systems. 

The  systems  approach,  a  method  of  organizing  the  instructional 
situation,  methods,  media,  materials,  and  equipment  so  that  the 
maximum  knowledge  and  skill  development  may  be  achieved,  is  promoted 
because  it  directs  its  attention  toward  teaching  the  observable 
behaviors  that  the  vocational  student  should  possess  at  the  termina- 
tion of  instruction. 

The  instructional  program  described  in  this  articulated,  performance- 
based  instructional  objectives  guide  has  been  assembled  by  instructor 
task  force  committee  par  ti  c  ipaots.^  representing  The  School 
District  of  Greenville  County  and  Greenville  Technical  College  and 
it  is  based  on  the  concept  that  the  mlnimtim  tasks  described  should 
be  those  identified  for  successful  entry  level  employment  according 
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to  local  task  analysis  information,  state-of-the-art  literature, 
similar /related  research/  publications,  and  the  expertise  of  the 
instructor  participants* 


7.  The  articulated  instruction  guide  illustrates  one  way  the 
(secondary) 

curriculum  may  be  organized*    The  example  is  not  intended  to  imply 
that  there  are  not  other  vays  to  structure  the  curriculum* 

The  articulated  instruction  guide  should  be  preceived  as  a  vehicle 
to  facilitate  the  development  of  alternate,  detailed  instructional 
plans  for  the  individual  learner* 

8,  While  the  objectives  in  this  guide  typically  have  been  arranged  in 
a  sequence  from  less  to  more  difficult  in  performance  or  as  they 
might  occur  on  the  job,  the  sequence  of  tasks  is  not  meant  to 
indicate  a  required  pattern* 

9*    The  ^'suggested  minimum  instruction  times**  are  included  for  planning 
purposes  and  may  be  extended  as  required  for  the  completion  of  task 
objectives.    An  underlying  premise  of  the  articulated  instruction 
guide  is  that  it  is  more  desirable  for  the  student  to  complete  some 
objectives  and  gain  some  employable  skills  rather  than  to  be 
introduced  to  a  large  number  of  tasks  and  not  acquire  any  employable 
skills* 

Tlie  actual  amount  of  time  required  for  each  task  objective  mcy  vary 
according  to  the  local  program  objectives,  the  individual  needs  of 
the  learner,  the  instructor's  experiences,  and  the  training 
facilitias  and  materials  available* 

10.  While  it  may  become  necessary  to  modify  the  vocational  program  from 
the  articulated  guide  description,  a  lowering  of  the  minimum 
standards  (competency  level)  recommended  by  industry  should  be 
avoided  to  ensure  Chat  the  program  graduate  can  demonstrate  a 
minimum  performance  essential  to  employment  success* 

11.  This  articulation  g^^de  was  drafted  in  a  period  of  less  than  twelve 
months  so  that  a  product  production  deadline  of  twelve  months  might 
be  met* 

Because  of  a  restricted  development  time  frame,  emphasis  was  placed 
on  developing  a  sound  and  valid  articulation  guide  which  might  be 
refined  at  a  later  date* 

Greenville,  SC  W.E.H* 
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PREVIOUS  ARTICULATION 
(Revised) 


A  1975-1976  program  of  articulation  between  Greenville  Technical  College 
and  The  School  District  of  Greenville  County  articulated  the  similar 
post-secondary  Machine  Tool  Technology  with  the  similar  Machine  Shop 
programs  at  the  secondary  level  by  specifying  post-secondary  program 
topics  and  standards  in  outline  form. 

The  1983-1984  Machine  Shop/Machine  Tool  Technology  articulation  program 
development  activities  have  revived  and  strengthened  upon  the  previously 
established  1976  agreement.     (Sei  Appendix  A) 

As  part  of  the  1976  articulation  agreement,  Greenville  Technical  College 
established  a  "tuition  scholarship"  in  the  Machine  Tool  Technology 
program  to  be  awarded  to  the  most  outstanding  or  worthy  student  from 
each  of  the  four  secondary  Machine  Shop  Programs  of  The  School  District 
of  Greenville  County.    Initially,  the  tuition  scholarship  will  be  for 
one  quarter  of  tuition  free  study.    Upon  successfully  completing  the 
first  quarter,  the  scholarship  may  be  extended  based  upon  review  and 
approval  by  the  Machine  Tool  Technology  instructor  and  Department  Head. 

According  to  the  1976  agreements,  a  graduate  of  a  secondary  Machine  Shop 
program  of  The  School  District  of  Greenville  County  may  be  granted 
exemption  of  a  Machine  Tool  Technology  course  at  Greenville  Technical 
College  according  to;  the  recommendations  of  the  former  secondary 
instructor,  the  student's  secondary  level  4>erformance  as  represented  by 
grade  achievement  and  a  "Proficiency  Report,"  and  the  individual's 
performance  on    "Placement  Tests"  administered  hy  the  Machine  Tool 
Technology  Department,  GTC.    The  procedures  established  in  1976  will  be 
continued,  with  slight  modifications,  in  the  current  articulation 
program. 

Every  effort  has  been  made  to  incorporate  all  previous  articulation 
efforts  between  the  secondary  Machine  Shop  programs  and  GTC's  Machine 
Tool  Technology  program  and  to  ensure  that  provisions  are  established 
and  documented  to  encourage  the  fulfillment  and  continuation  of 
1983-198A  articulation  agreements. 


"Machine  Tool  Technology  Articulation"     (Appendix  D) ,  Occupational 

Education  Program  Articulation  Between  Secondary  Vocational  Education 
Centers  and  Greenville  Technical  College.  Greenville,  SC:  Greenville 
Technical  College,  1976.      (Included  as  Appendix  A  in  this 
Articulated,  Performance-based  Instruction  Guide. 
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MACHINE  SHOP 


LEVEL: 
TITLE : 


Secondary 
Machine  Shop  I 


DESIGNATION:      MACHINE  SHOP  I 


COMPUTER  NUMBER:  759 


DESCRIPTION: 


OBJECTIVE: 


The  introductory  year  of  Machine  Shop  includes  a  study  of 
shop  safety,  shop  operations,  and  career  opportunities 
for  machinists.    Student  machinists  learn  the  working 
properties  of  a  variety  of  metals  such  as  steel,  cast  ^ 
iron,  aluminum,  brass,  and  other  materials  used  to  make  ^ 
parts  for  machines.    The  student  learns  how  to  read 
blueprints  and  specifications  to  determine  the  dimensions 
of  work  and  machining  computations. 

The  student  will  learn  to  select  and  use  semi-precision 
and  precision  measuring  instruments  such  as  the  micrometer, 
verniers,  gageblocks,  various  gages,  rulers,  dial  indicators, 
and  calipers.    The  student  will  learn  to  use  Introductory 
drafting  skills  such  as  the  al^ihabet  of  lines,  tolerances, 
one-view  and  multi-view  drawings,  auxilliary  and  section 
views,  and  freehand  drawing. 

The  machinist  student  will  apply  math  skills  involving 
the  addition,  subtraction,  multiplication,  and  division 
of  fractions  and  decimals  as  well  as  taper  (per  inch) 
calculations,  speeds  and  feeds  formulae  and  s.  ne  elementary 
trigonometry.    The  student  will  leaim  to  plan  and  layout 
work  using  the  surface  plate,  surface  gage,  layout  dye, 
tri  square,  scribers,  dividers,  calipers,  V-blocks,  and 
angle  plates  in  layouts. 

The  student  will  be  introduced  to  benchwork  focusing  on 
building  machinist's  skills  in  the  use  of  vises,  taps, 
dies,  files,  hammers,  wrenches,  hacksaws,  the  arbor 
press,  and  other  hand  operated  tools. 

The  student  will  learn  the  use  and  care  of  grinders;  the 
drill  presses;  vertical  and  horizontal  handsaws;  the 
milling  machine;  as  well  as  the  engine  lathe  for  grinding, 
turning,  facing,  knurling,  grooving,  boring,  taper 
turning,  threading,  and  drilling. 

Machine  Shop  I  is  designed  to  provide  the  student  with 
the  basic  terminology  as  well  as  fundamental  knowledges 
and  skills  in  machining.    Upon  completing  the  first  year 
of  training,  the  machine  shop  student  will  be  able  to 
employ  mathematics  to  solve  machine  shop  situations; 
interpret  specifications,  blueprints,  and  technical 
information;  identify,  use,  and  maintain  hand  tools;  use 
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and  maintain  machine  shop  equipment;  layout  machining 
work;  and  complete  basic  machining  jobs  using  a  variety 
of  machines  or  hand  tools. 

The  student  who  has  successfully  completed  Machine  Shop  I 
will  be  prepared  for  continued  study  In  Machine  Shop  II. 
Upon  mastering  the  competencies  of  the  first  year  of 
Machine.  Shop,  the  student  may  be  qualified  to  enter 
employjient  as  a  machine  operator. 

PROFICIENCY  Machine  Shop  I  competencies  will  be  measured  by  written 
EVALUATION:       outcome-referenced  transfer  and  performance  tests  using 

the  minimum  standards  recommended  by  Industry  for  entry 

level  worker  success. 


Upon  successfully  completing  the  first  year  of  secondary 
machine  shop  training,  the  student  should  be  prepared  to: 
read  and  use  all  standard  measuring  instruments  associated 
with  the  machine  shop;  perform  basic  set-ups  on  lathes, 
mills,  grinders,  and  drill  presses  including  squaring, 
turning,  and  laying  out  work;  process  jobs  to  their 
completion;  and  demonstrate  safety  practices  and  pood 
work  habits  important  in  machining  work. 

Upon  completing  Machine  Shop  I,  the  student  should  be 
able  to  perform  the  following: 

-  Turn  outside  diameters  to  shoulder  and  to  -»•/- 
.001  inch  tolerances 

-  Mount  work  between  centers,  and  use  collets  and 
chucks 

-  Read  micrometers  and  vernier  scales 

-  Grind  tool  bits  and  sharpening  drill  bits  to 
proper  angles 

-  Mill  square  and  parallel  to  +/-  .005  inch  and 
do  simple  ir-Jexing  on  dividing  head 

-  Contour  saw  stock  to  layout  lines  and  cut  off 
to  length 

-  Drill,  tap,  and  ream  holes  to  industrial 
tolerances 

-  Cut  threads,  turn  tapers,  and  bore  holes  to  +/- 
.005  inch  tolerance 


PREREQUISITES:  None 


Suggested  Entry  Grade  Level:  11 


RECOMMENDED  Secondary  level  programs  which  might  contribute  to  the 
SECONDARY  optimum  success  of  the  machine  shop  student  Include; 

PREPARATION:      prevocatlonal  education,  industrial  arts,  general 
mathematics,  geometry,  and  mechanical  drawing. 
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The  machinist  student  should  be  able  to  add,  subtract, 
divide,  and  multiply  fractions  and  decimals.    The  student 
should  be  able  to  convert  fractions  to  decimals  and 
should  be  able  to  perform  accurate  fractional  linear 
measurements. 

The  machinist  student  should  be  able  to  comprehend  the 
meaning  of  technically  written  instructions  and  follow 
the  sequence  of  a  set  of  directions. 

Being  mechanically  inclined  will  help  the  student 
machinist  in  using  the  tools  and  machines  required  in  the 
trade  and  in  understanding  the  oft^jpin  complex  mechanisms 
that  must  be  repaired  or  constructed. 

The  prospective  machinist  should  be  able  to  work  indepen- 
dently, concentrate  on  a  job  which  sometimes  may  be 
tedious  and  repetitious,  and  change  from  one  task  to 
another  as  required. 

REQUIRED  INSTRUCTION  HOURS: 


System 

Year 

Division 

Class 

Credits 

Hours 

540 

LEVEL:  Secondary 
TITLE:  Machine  Shop  II 

DESIGNATION:      MACHINE  SHOP  II         COMPUTER  NUMBER:  760 

DESCRIPTION:      The  second  year  of  machine  shop  study  emphasizes:  Shop 
safety;  linear,  angular,  radii,  vernier,  x-y-z  axis  and 
quadrant  measuring;  handsaw  blade  welding  and  annealing; 
use  and  care  of  the  shaper;  toolpost  grinding;  precise 
milling  head  alignment  procedures;  lathe  and  mill  projects 
use  of  the  drill  press;  grinders;  tallstock  offsetting 
formulas  and  tallstock  alignment;  basic  metallurgy; 
inspection  of  machined  parts;  charts,  graphs,  records, 
production  gages,  and  inspection  devices;  as  well  as  use 
of  the  hydraulic  press  and  heat  treating. 

The  second  year  of  machine  shop  Includes  a  hands-on 
introduction  to  Computer  Numerically  Controlled  (CNC) 
precision  machining  through  the  use  of  the  ENCO  Compact  5 
CNC  trainer,  similar  in  operation  to  production  machines 
but  designed  for  practical  classroom  learning  experiences 
in  basic  lathe  and  milling  operations. 
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OBJECTIVES:       The  graduate  of  Machine  Shop  II  will  be  able  to  , 

successfully  set  up  and  operate  machine  tools  (such  as 
the  lathe,  milling  machine,  shaper,  or  grinder)  and  fit 
and  assemble  components  to  make  or  repair  metal  parts, 
tools 9  and  machines. 

The  graduate  will  be  prepared  to  interpret  specif ications» 
blueprints 9  sketches >  or  measurements  to  determine 
dimensions  and  tolerances  of  a  piece  to  be  machined;  the 
sequence  of  operations  and  the  tools >  materials,  and 
machines  required.    The  graduate  will  be  able  to  measure » 
marky  and  scribe  dimensions  and  reference  points  to 
layout  stock  for  machining. 

The  Machine  Shop  graduate  will  be  able  to:  verify 
conformance  of  a  workplace  of  specifications  by  using 
various  precision  measuring  instruments;  position  and 
secure  a  workplace  in  a  holding  device  and  use  hand  Cools 
such  as  files  and  wrenches  to  fit  and  assemble  parts* 
The  graduate  will  be  able  to  varlfy  dimensions  and, 
alignment  using  measuring  instruments  such  as  micrometers > 
gages  >  and  eallpiers  • 

PROFICIENCY       Competencies  of  the  Machine  Shop  II  student  will  be 
EVALUATION:       measured  by  written  outcome-referenced  transfer  and 
performance  type  testing  as  well  as  simulated/actual 
performauce  testing.    The  minimum  competency  standards 
are  those  recommended  by  industry  for  entry  level  Job 
succe/is  In  machining  and  are  described  in  this  Articulated^ 
Performance-based  Instruction  Guide  for  Machine  Shop 
(secondary  curriculum  guide) . 

The  atcon^I^ry  Machine  Shop  program  graduate  will  be  able 
to  use  a  stife  and  analytical  problem  solving  approach  in 
applying  fundamental  machining  theory  to  practical 
situations.    The  graduate  will  know  where  to  seek  technical 
information  and  other  pertinent  data  when  it  is  needed. 

In  addition  to  the  skills  outlined  in  Machine  Shop  I,  the 
graduate  of  the  two  year  secondary  program  in  machining 
will  be  competent  to  accomplish  the  following: 

-  Sharpen  high  speed  steel  tool  bits  and  drills 

-  Turn  diameters  to  +/-  .001 

-  Accurately  select  speeds  and  feeds  for  the  Job^ 

-  Surface  grind  flats  and  angles  to  .0005 

-  Layout  and  inspect  work  with  indicator  height 
gage,  sine  bar,  and  gage  blocks  to  specifications 

-  Mill  radii,  slots >  and  irregular  shapes  to 
specifications 

-  Drill,  bore,  ream,  and  tap  to  comnercial 
tolerances 
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-    Set-up  vises  and  locate  work  on  rotary  tables,  mount 
work  on  angle  plate,  sine  bar,  and  chucks  to  tolerances 
■»•/-  .001 

PREREQUISITES:  Maphine  Shop  I 

.  Suggested  Grade  Level:  12 

The    Machine  Shop  I  graduate  should  have  demonstirated  an 
Interest  In  and  aptitude  for  the  study  of  advanced 
machine  shop  Including  the  necess&ry  mathematical  skills, 
an  ability  to  concentrate  on  and  complete  a  repetitive 
and  tedious  task,  as  well  as  the  fundamental  skills  and 
knowledges  necessary  to  succeed  In  advanced  machine  shop 
study. 

REQUIRED  INSTRUCTION  HOURS: 


System 

Year 

Division 

Class 

Credits 

3 

Hours 

540 

TOTAL  REQUIRED  INSTRUCTION  HOURS  FOR  THE  SECONDARY 
MACHINE  SHOP  PROGRAM: 


System 

2-Years 

Division. 

Class 

Credits 

6 

Hours 

1,080 

WORKING       ^     The  machinist  should  be  prepared  to  work  with  machinery 
CONDITIONS:       and  materials  that  may  be  oily  or  greasy,  like  to  work 

with  tools  and  machinesi  and  enjoy  the  challenge  of 

precision  work. 

The  machinist  must  be  able  to  read,  write i  and  understand 
technical  words,  instructions,  and  abbreviations.  The 
machinist  should  be  able  to  interpret  plans  and  blueprints, 
visualize  objects,  and  be  able  to  think  ahead  and  plan 
work  in  a  series  of  steps.    The  machinist  should  be  able 
to  work  alone  and  concentrate  on  precision  work. 

Physically,  the  machinist  should  have  good  vision,  with 
correction  if  necessary,  to  be  able  to  see  fine  details. 
Standing  for  periods  of  2*4  hours  at  a  time  should  be 
expected.    Work  may  require  minutely  accurate  measurements 
with  small  tools.    Machine  shop  work  typically  requires 
reaching,  squatting,  bending,  and  twisting. 

Generally,  modern  machine  shops  are  clean,  well  lighted 
and  ventilated  and  many  may  be  air-conditioned,  especially 
in  industries.    Noise  levels  may  occasionally 


be  high  and  the  nachlnlst  may  have  to  use  hearing  safety 
devices. 

illgh  speed  machining  equipment,  sharp  tools  and  metals, 
and  heat  equipment  Involve  certain  dangers.    The  machinist 
generally  must  wear  safety  glasses  or  face  shields  for 
eye  or  face  protection  and  should  wear  appropriate 
clothing  to  prevent  cuts  or  burns  or  getting  caught  or 
mangled  in  a  machine. 

EMPLOYMENT        The  South  Carolina  Employment  Security  Commission  has 
PROJECTION:       projected  a  growth  of  approximately  20.6  percent  to  occur 
in  the  machining  trade  in  the  Greenville-Spartanburg  area 
in  the  five  year  period  between  1980  and  1985.  This 
growth  represents  an  estimated  expansion  of  about  60  Jobs 
to  occur  between  1983  and  1985  when  the  total  machinist 
employed  in  the  Greenville-Spavtanburg  area  should  b« 
around  1,170.    This  estimate,  however,  may  not  take  into 
account  the  number  of  machinists  that  may  be  practicing 
in  related  fields  or  as  Independent  small  businessmen. 

Typical  employment  will  be  in  factories  or  industries 
which  are  growing  substantially  in  Greenville  County  and 
surrounding  area. 

Some  employers  may  require  the  secondary  level  Machine 
Shop  graduate  to  enter  an  apprenticeship  program  while 
other  opportunities  may  exist  for  the  graduates  with 
advanced  skills  to  enter  all-round  machine  work  or 
specialized  work  gaining  additional  skills  on-the-job. 

To  successfully  compete  in  a  growing  technological 
business/industrial  community,  the  high  school  graduate 
should  seriously  consider  the  advantages  of  additional 
educational  preparation  at  Greenville  Technical  College 
in  Machine  Technology,  the  Tool-and-Die  option,  or  in 
computer  assisted  machining  (CAM)  training.    The  machinist 
should  pursue  related  training  in  areas  such  as  mathematics 
and  physics  to  prepare  for  high  technology  work  that  may 
Involve  hydraulics,  electronics,  robotics  and  computer 
assisted  machine-control  systems,  and  newer  metalworklng 
technologies. 


South  Carolina  Occupational  Projection,  1978--1985.  Columbia,  SC:  South 
Carolina  Employment  Security  Commission  (Research  &  Analysis 
Department,  p.  158,  1982. 
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The  secondary  Machine  Shop  program  Is  designed  to  prepare 
graduates  primarily  as  an  entry-level  apprentice 

Machinist,  D.O.T.  600.280-022 

Other  possible  job  areas  include: 

Grinder  Operator,  D.O.T.  603.280-018 
Drill  Press  Operator,  D.O.T.  606.682-OU 
Milling  Machine  Operator,  D.O.T.  605.685-030 
Lathe  Operator,  D.O.T.  604.685-026 

Related  occupations  include:    machine  tool  operators, 
production  inspector,  tool-and-die  makers  (with  additional 
training),  setup  workers,  and  instrument  makers  as  well 
as  metal  patternmakers,  or  even  locksmiths. 


SECONDARY  LEVEL 
STATE  DEPARTMENT  OF  EDUCATION 
RECOMMENDED  PROGRAM 

MACHINE  SHOP 


Machine  Shop  is  a  two  year  high  school  program  typically  involving 
3-hour  instructional  blocks  for  the  180  day  school  year  of  1,080  hours 
for  the  two  year  program* 

The  machinist  student  learns  to  read  and  interpret  technical  information 
select  and  use  semi-precision  and  precision  measuring  and  gaging  tools 
such  as  the  micrometer  or  surface,  depth,  or  dial  gages;  selecting, 
using  and  maintaining  hand  tools;  setting  up,  operating  and  maintaining 
machines  such  aa  the  drill  press,  cutoff  saw,  engine  lathe,  turret 
lathe,  shaper,  vertical  and  horizontal  milling  machines,  surface  grinder 
and  tool  grinder.    The  machine  shop  student  learns  the  proper  selection, 
use  and  maintenance  of  cutting  tools;  identifying  the  properties  of 
materials,  and  how  to  plan  and  layout  work.    Occupational  safety  and 
employability  skills  are  Integrated  into  the  program.* 

Suggested  topics  that  Machine  Shop  should  Include  are: 

1.  Safety 

2.  Industrial  processes 

3.  Drawing  and  blueprint  reading 
A.  Materials  (metals) 

5.  Work  planning  and  layout 

6.  Math  and  measuring  instrximents 

7 .  Hacksaw 

8 .  Bandsaw 

9 .  Bcnchwork 

10.  Engine  lathe  '  ^ 

11.  Drilling  machine 

12.  Shaper 

13.  Milling  machine 

14.  Grinding  machine 

15.  Welding  and  heat  treating 


Outline  of  High  School  Credit  Courses.  Columbia,  SC:    SC  State 

Department  of  Education,  pp.  135-136,  1980,  (locally  revised  for 
accuracy) . 

Defined  M-'nimum  Program  for  South  Carolina  School  Districts,  Columbia, 
SC:    SC  Department  of  Education,  1980. 
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GREENVILLE  TECHNICAL  COLLEGE 
MACHINE  TOOL  TECHNOLOGY 
(Post-secondary  Level) 

The  Machine  Tool  Technology  Curriculum  is  designed  to  supply  the  students 
with  the  basic  skills  and  necessary  related  information  to  enable  them 
to  develop  into  skilled  machinists  and  tool  makers.    Graduates  of  the 
program  may  find  employment  in  such  positions  as  machinists,  apprentice 
tool  and  die  makers,  and  tool  designers.    Upon  completion  of  the  first 
year  of  study,  the  student  may  graduate  with  a  Machinist  diploma  or 
continue  for  a  second  year  in  Tool  and  Die  Making.    The  two-year  program 
awards  an  Associate  in  Applied  Science  Degree. 


Required  courses  -  Machine  Tool  Technology 
Required  courses  -    General  Education 
Minimum  requirements  to  graduate 

Suggested  Sequence  of  Required  Courses: 

FIRST  QUARTER 

COURSE 


75  credit  hours 
48  credit  hours 
123  credit  hours 


NUMBER 

COURSE  TITLE 

CLASS 

LAB 

CREDr 

MAT  112 

Applied  Mathematics  I 

5 

0 

5 

EGT  180 

•Blueprint  Reading  &  Sketching  I 

5 

0 

5 

MTT  111 

Machine  Shop  Theory  & 

Practice  I 

3 

12 

7 

13 

12 

17 

SECOND  QUARTER 

MAT  122 

Applied  Mathematics  II 

5 

0 

5 

EGT  110 

Mechanical  Drafting  I 

2 

3 

3 

MTT  121 

Machine  Shop  Theory  & 

Practice  II 

3 

12 

7 

10 

15 

15 

THIRD  QUARTER 

I-IAT  132 

Applied  Mathematics  III 

5  . 

0 

5 

EGT  151 

Industrial  Drafting  II 

5 

0 

5 

MTT  131 

Machine  Shop  Theory  & 

Practice  III 

3 

12 

7 

ECO  100 

Consumer  Economics 

3 

0 

3 

16 

12 

20 

FOURTH  QUARTER 

ENG  150 

Introduction  to  Composition 

4.5 

0 

4.5 

PSY  112 

Industrial  Human  Relations 

3 

0 

3 

MTT  141 

Machine  Shop  Theory  & 

Practice  IV 

3 

12 

7 

MTT  113 

Metals  &  Heat  Treatment 

4 

0 

4 

14.5 

12 

18.5 

ERIC 
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TOOL  AND  DIE  MAKING  OPTION 


FIFTH  QUARTER 

MTT  211      Tool  &  Die  Making 
MTT  232     Jigs  &  Fixtures 
MAT  212     Applied  Math  IV 


SIXTH  QUARTER 

MTT  221      Tool  &  Die  Making  II 
MTT  242     Jigs  &  Fixtures  II 
MTT  213      Basic  Ferrous  Metallurgy 
MTT  135      Electrical  Discharge 
Machining  I 


SEVENTH  QUARTER 

MTT  231      Tool  &  Die  Making  III 
MTT  215      Basic  Die  Theory 
ENG  236     Advanced  Technical  Composition 
&  Communication 


*ELEqTIVES 

MTT  100      Introduction  to  Machine 
Tools  I 

MTT  140      Introduction  to  Machine 

Tools  II 
MTT  151      l-iachine  Shop  Lathes 
MTT  152     Machine  Shop  Milling 

Machines 

MTT  124     Tool  and  Cutter  Grinding 
*Electlves  are  not  required  for  a  diploma  or  degree  program. 


4 

12 

8 

5 

0 

5 

_0 

1  /. 

12 

18 

/. 

H 

12 

8 

2 

3 

3 

3 

3 

4 

2 

0 

2 

11 

18 

17 

4 

12 

8 

5 

0 

5 

4.5 

0 

4.5 

13.5 

12 

17.5 

2 

3 

3 

2 

3 

3 

2 

6 

4 

2 

6 

4 

2 

6 

4 

Source: 


Engineering  Technology  Division,  Greenville  Technical  College. 
1982-1984  (Catalog),  Greenville.  SC:    Greenville  ^ 
Technical  Coll-jge. 

Machine  Technology  Departme:*:,  Greenvixle  Technical  Colleee. 
1984. 
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MAT  112      APPLIFD  MATHEMATICS  I: 


Included  are  operations  with  fractions,  decimals,  percentages,  and 
formulas.    Use  of  measurements  and  industrial  applications  are  stressed. 
(5-0-5) 

EGT  100      BLUEPRINT  READING  &  SKETCHING  I; 

This  is  a  study  of  basic  blueprint  reading  and  sketching.    It  includes  a 
detailed  study  of  layout,  projection,  and  dimensioning.    The  student 
completing  this  course  should  be  able  to  make  sketches  of  certain 
geometric  shapes  and  be  able  to  orthographically  project  these  shapes. 
The  student  should  be  able  to  read  and  interpret  most  shop  drawings. 


MTT  111      MACHINE  SHOP  THEORY  &  PRACTICE  I; 

The  student  will  become  familiar  with  the  operation  of  the  drilling 
machine  and  the  latha.    A  rigid  indoctrination  in  the  basic  handling  of 
machinist  hand  tools,  precision  measuring  tools  and  basic  machine  tool 
operational  procedures  will  be  given.    The  student  will  also  learn  how 
to  sharpen  drills  and  lathe  cutting  tools.    Safety  and  good  housekeeping 
will  be  taught  and  stressed  at  all  times.  (3-12-7) 

MAT  122      APPLIED  MATHEMATICS  II ! 

Continuation  of  elementary  algebra  through  quadratic  equations.  Elementary 
plane  and  solid  geometry.    Industry  applications.    Prerequisite:  MAT 
112.  (5-0-5) 

EGT  110      MECHANICAL  DRAFTING  I; 

An  introduction  to  principles  and  practices  of  mechanical  drafting, 
which  includes  a  study  of  instrument  drawings,  technical  lettering, 
geometrical  constructions,  orthographic  projection  of  normal,  inclined, 
oblique,  and  cylindrical  surfaces,  and  principles  for  selection  and  use 
of  size  and  location  dimensions.  (2-3-3) 

MTT  121      MACHINE  SHOP  THEORY  &  PRACTICE  II; 

The  student  will  increase  his  proficiency  in  the  use  of  the  lathe  and 
drilling  machine  operations,  and  have  the  basic  knowledge  of  the  surface 
grinder,  milling  machine  and  shaper  operation.    This  course  will  also 
expose  the  student  to  further  experience  with  precision  measuring 
instruments,  lathe  accessories  for  basic  internal  and  external  lathe 
operations  and  setups,  (3-12-7) 

MAT  132      APPLIED  MATHEMATICS  III; 

Algebra,  trigonometry,  geometry  and  industrial  applications  are  presented. 
Prerequisite:    MAT  122  or  equivalent.  (5-0-5) 
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EGT  151      INDUSTRIAL  DRAFTING  II: 


A  course  of  study  designed  to  prepare  students  to  complete  multiview 
orthographic  views  of  objects.    Problems  will  be  selected  to  include 
auxiliary  and  section  views.    Dimensions  and  notes,  limits  and  tolerances, 
screw  threads  and  fasteners  will  be  studied  and  related  to  preparation 
of  working  drawings.    Prerequisite:    EGT  110.  (5-0-5) 

MTT  131      MACHINE  SHOP  THEORY  &  PRACTICE  III; 

The  student  will  be  able  to  operate  the  surface  grinder,  milling  machine 
and  shaper  to  produce  advanced  projects.    Also,  he/ohe  will  be  able  to 
operate  the  cylindrical  grinder  for  external  grinding  operations  and 
study  internal  grinding.    Safety  and  good  housekeeping  will  be  stressed 
at  all  times.  (3-12-7) 

• 

ECO  ICQ      CONSUMER  ECONOMICS; 

Emphasizes  the  role  of  the  consumer  in  our  society.    It  includes  consumer 
decision  making,  money  and  marital  happiness,  money  management,  consumer 
credit,  intelligent  shopping,  financing  a  home,  transportation,  health 
services,  estate  planning  and  consumer  protection.  (3-0-3) 

ENG  150      INTRODUCTION  TO  COMPOSITION; 

A  study  and  application  of  the  principles  of  grammar,  mechanics,  and 
rhetoric  as  preparation  for  business  and  technical  writing.    T>.e  course 
will  include  writing  correct  and  effective  paragraphs  and  essays  of 
various  types,  including  expository,  narrative,  and  descriptive. 
(4.5-0-4.5) 

PSY  112      INDUSTRIAL  HUMAN  REXATIONS; 

Provides  supervised  experience  and  instruction  designed  to  help  the 
student  recognize  and  develop  the  traits  necessary  for  good  relations 
with  fellow  workers,  supervisors,  subordinates,  customers  and  others. 
Through  exercises  involving  awareness,  self-concept  and  self -evaluation, 
role-playing,  and  group  and  individual  problem  solving,  the  course  will 
help  to  develop  improved  interpersonal  relationships.  (3-0-3) 

MTT  Ul      MACHINE  SHOP  THEORY  &  PRACTICE  IV; 

The  student  will  be  able  to  produce  and  complete  projects  using  all 
basic  machine  tools  with  a  minimum  of  supervision.     In  this  course, 
advanced  work  with  basic  machine  tools,  producing  industrial  style 
projects  will  be  accomplished  in  the  development  of  accuracy,  speed, 
safety,  workmanship,  and  skill.  (3-12-7) 
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MTT  133      METALS  &  HEAT  TREATMENT: 


The  student  will  be  able  to  select  steel  by  its  color  codes  and  have  an 
understanding  of  heat  treatment  terminology,  procedures,  and  testing. 
The  student  will  also  study  the  elementary  principles  concerning  metals, 
their  production,  composition,  individual  properties  and  uses.  (4-0-4) 

MTT  211      TOOL  &  DIE  MAKING; 

The  student  will  be  able  to  machine  and  construct  to  tolerance,  simple 
cutting  dies  or  tool  gages  to  industrial  style  prints.    This  course  will 
offer  the  student  the  theory  and  practice  of  precision  machining  on  all 
tool  room  equipment.    Safety  and  good  housekeeping  will  be  stressed  at 
all  times.  (4-12-8) 

MTT  232      JIGS  &  FIXTURES; 

The  student  will  be  able  to  design  simple  jig  and  fixtures  to  local 
industrial  standards.    This  course  of  study  will  be  of  the  theory 
involved  in  resigning  jigs  and  fixtures.    By  following  industrial 
procedures  end  tolerances,  the  student  will  design  working  drawings  of 
drill  jigs  and  milling  fixtures.  (5-0-5) 

MAT  212      APPLIED  MATH  IV; 

Course  includes  algebra,  trigonometry,  geometry  and  further  industrial 
applications.    Prerequisite;      MAT  132  or  equivalent.  (5-0-5) 

MTT  221      TOOL  &  DIE  MAKING  II; 

The  student  will  be  able  to  machine  and  construct  to  tolerance,  sitfple 
cutting  dies  or  tool  gages  to  industrial  style  prints.    This  course  will 
offer  the  student  the  theory  and  practice  of  precision  machining  on  all 
tool  room  equipment.    Safety  and  good  housekeeping  will  be  stressed  at 
all  times.  (4-12-8) 

MTT  242      JIGS  &  FIXTURES  II: 

The  student  will  te  able  to  design  complex  jigs  or  fixtures  or  construct 
a  simple  jig  and  fixture  in  the  lab  or  meet  local  industrial  standards. 
This  course  is  a  continuation  of  MTT  232,  leading  to  more  complex 
dasigns,  or  the  construction  of  jigs  and  fixtures  designed  previously. 
(2-3-3) 

MTT  213      BASIC  FERROUS  METALLURGY: 

The  student  will  know  the  basic  fundamental  of  metallurgy  and  will  be 
able  to  heat,  treat,  and  test  metals  for  various  results  desired.  This 
course  will  present  the  general  theory  and  practical  application  of  the 
structure,  behavior  and  heat  treatment  of  ferrous  metals  used  in  the 
manufacture  of  tools,  dies,  and  other  industrial  products.  (3-3-4) 


MTT  135      ELECTRICAL  DISCHiJlGE  MACHINING  I; 

The  student  will  have  an  understanding  of  the  types  of  machining  opera- 
tions performed  by  electrical  discharge  machining  and  its  application  in 
manufacturing.  (2-0-2) 

MTT  231      TOOL  &  DIE  MAKING  III; 

The  student,  using  hls/htr  basic  tool  and  die  theory,  will  be  able  to 
construct  more  complex  tooling  with  minimum  assistance.    Dies  such  as 
cutting,  blanking,  and  piercing  and/or  advanced  tooling  will  be  con- 
structed and  put  into  trial  operation.    Press  safety  will  be  emphasized. 

MTT  215      BASIC  DIE  THEORY t 

The  student  will  have  knowledge  of  die  components  as  they  relate  to  the 
complete  die.    Essential  facts  of  cutting  and  forming  operations  are 
explained,  and  related  to  the  manner  in  which  the  dies  must  function  in 
order  to  achieve  the  desired  results.  (5-0-5) 

ENG  236      ADVANCED  TECHNICAL  COMPOSITION  &  COMMUNICATION; 

Instruction  in  th«  theory  and  practice  of  planning  and  writing  effective 
business  and  technical  compositions.    A  research  project  reflecting 
acceptable  writing  styles  and  basic  knowledge  of  the  student's  major 
area  of  study  is  required.    Techniques,  of  oral  communication  and  presenta- 
tions will  be  covered.    Prerequisite:    ENG  150  or  ENG  101  and  completion 
of  first  year  cf  the  student's  major.  (4.5-0-4.5) 

MTT  100      INTRODUCTION  TO  MACHINE  TOOLS  I; 

A  course  in  the  identification,  use,  capabilities  and  characteristics  of 
basic  machine  tools  in  industry.    Emphasis  will  be  placed  on  basic 
measuring  tools,  machine  setup,  and  demonstration  of  the  drill  press, 
engine  lathe,  milling  machine,  shaper,  and  grinder.    Students  will  be 
introduced  to  such  operations  as  drilling,  milling,  turning,  shaping, 
tapping,  reaming,  boring,  and  grinding.  (2-3-3) 

MTT  140      INTRODUCTION  TO  MACHINE  TOOLS  II; 

The  student  will  learn  the  limitation  of  machine  tool  operation.  This 
course  is  a  continuation  of  MTT  100,  with  the  student  operating  the 
basic  machines.  (2-3-3) 

MTT  151      MACHINE  SHOP  LATHES; 

The  student  will  be  able  to  operate  the  lathe  and  to  produce  projects 
containing  the  main  features  of  lathe  work.    The  student  will  be  able  to 
setup  and  operate  the  lathe  and  work  to  close  tolerances,  grind  lathe 
cutting  tools  and  use  the  correct  speed  and  feed  for  material  being 
machined.    The  student  will  be  able  to  use  all  of  the  lathe  attachments. 
(2-6-4) 
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MTT  152      MACHINE  SHOP  MILLING  MACHINES: 


The  student  will  be  able  to  operate  the  milling  machine  to  produce 
projects  containing  the  main  features  of  milling  machine  work.  This 
course  will  cover  the  theory  and  practice  of  basic  and  advanced  milling 
machine  operations.    The  student  will  use  all  types  of  cutters,  setups, 
and  be  able  to  select  the  correct  speed  and  feed  for  all  types.  (2-6-4) 

MTT  124      TOOL  AND  CUTTER  GRINDING; 

The  student  will  be  able  to  resharpen  the  various  cutting  tools  to  suit 
various  metals.    This  course  will  stress  wheel  safety  and  selection. 
The  cutting  tools  to  be  ground  will  be  general  machine  shop  items  such 
as  drills,  lathe  tools,  bits,  and  end  mills.  (2-6-4) 
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SURVEY  RESULTS 
SECONDARY  MACHINE  SHOP  LAB  FACILITIES 
(£oc  acticulation  purposes) 


A  survey  of  the  secondary  Machine  Shop  program  yielded  the  following 
information  concerning  the  major  types  of  machines ^  equipment ^  and 
measuring  tools  that  are  available  for  instruction* 

For  articulation  purposes,  the  survey  results  indicates  similar  machine 
shop  training  equipmeat  at  the  three  secondary  career  centers. 

The  survey  does  not  reflect  the  age  or  condition  of  the  measuring 
instruments  or  machines  and#  in  some  caaesi  the  training  equiyment  may 
be  deadlined  or  in  need  of  repairs* 

Greenville  Technical  College's  Machine  Technology  program  was  omitted 
from  the  survey  since  the  post-secondary  program  features  equipment 
similar  or  equivalent  to  that  found  in  local  industry,  including  NC/CNC 
technology.    Equipment  in  the  TEC  Machine  Technology  program  is  updated 
regularly  through  industrial  donations,  grants,  and  other  activities 
that  have  allowed  the  program  to  become  a  resource  center  for  machine 
technology  training  in  the  State  and  Nation, 
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BEST  COPY  AVAIUM£ 


DEFINITIONS 
SURVEY  OF  TRAINING  EQUIPMENT 


GAGING  TOOLS 


DIAL  BORE  GAGE 


DIAL  DE?TH  GAGE 


CYLINDRICAL 
SQUARE 

CYLINDRICAL 
PLUG  GAGE 

OPTICAL  FLAT 


GAGE  BLOCKS 


COMPARATOR 
BENCH  CENTER 
SINE  BAR 
SNAP  GAGES 


VERNIER  HEIGHT 
GAGE 


HEIGHT 
MICROMETER 

SURFACE  PLATE 


Used  to  check  th*  bore  of  parts  to  .0001  accuracy, 
preset  with  a  ring  gage. 

Used  to  check  depth  of  holes,  slots,  and  grooves, 
and  recesses. 

Used  as  meter  against  which  other  squares  may  be 
checked. 

Has  "go"  and  "no-go"  ends,  used  to  check  bore  of 
parts  to  .0001  accuracy. 

Uses  light  waves  to  measure  flatness >  parallelism, 
and  size. 

Used  to  check  measurements,  set  fixed  gages, 
calibrate  measuring  tools,  set  comparators.  Inspect 
and  perform  other  set-ups  (.000001). 

Used  to  Inspect  size  of  parts  from  a  flat  surface. 

Used  to  check  concentricity  of  machined  parts. 

Used  to  set  up  or  Inspect  angular  surfaces. 

Used  to  check  parts  within  certain  limits  of  a 
predetermined,  fixed  dimension. 

Used  as  a  vertical  caliper  to  scribe  lines  within 
.0001  Inch  In  layout,  to  measure  depth,  and  to  gage 
a  machined  surface. 

Used  to  set  other  measuring  tools  for  Inspection  by 
comparison,  accurate  to  .00001  Inch. 

A  reference  plane  for  precision  measurement;  when 
used  with  other  gages,  the  surface  plate  becomes  a 
gage  Itself. 


Some  measuring  Instruments  were  omitted  if  they  typically  are  standard 
items  in  a  machine  shop  classroom  or  if  they  may  be  classified  as 
expendable  measuring  tools. 


SURVEY  RESULTS 
CURRENT  SECONDARY  LEVEL  USE  OF  MACHINE  SHOP 
CAREER  CLUSTER  PROJECT:  1972-1976 


The  three  secondary  career  center  machine  shop  programs  of  The  School 
District  of  Greenville  County  were  surveyed  to  determine  the  current  use 
of  the  1976  Career  Cluster  Project  material.    The  Career  Cluster  Project 
yielded  audio-visual  training  aids  as  well  as  validated  competency 
statements. 


The  intent  of  the  Career  Cluster  project  was  to  promote  a  "region-wide 
coordination  of  vocational-technical  training  program  in  South  Carolina 
Appalachia.      Through  job  related  training  objectives,  the  program 
intended  to  promote  a  smooth  transition  from  secondary  vocational 
training  to  post-secondary  technical  training. 

The  secondary  machine  shop  instructors  participating  In  the  articulation 
program  reported  the  following  use  of  the  Career  Cluster  project  materials, 


:AREER  CENTER  (!Secondary) 

YES    NO  X 

Donaldson 

X 

Enoree 

X*  * 

Foothills 

X 

*To  limited  degree  during 
Ist  year  of  training. 

The  primary  reasons  the  instructors  gave  -"^r  not  using  the  Career 
Cluster  Project  material  Include;  poor  q    iity  of  audio-visual  materials , 
extensive  bookkeeping  requirements  on  instructor,  and  instructor's 
findings  that  students  still  had  to  be  "shown"  (taught)  by  the  instructor 
In  addition  to  being  taught  by  the  Career  Cluster  A/C  materials  (i.e.. 
The  Lap  Program  in  general  did  not  improve  the  learning  situation  and 
required  more  Instructor  time.). 

The  purpose  of  this  survey  was  to  identify  the  degree  of  use  of  the 
Career  Cluster  Program  materials  and,  as  much  as  possible,  to  salvage 
objectives  and  competency  statements  from  the  program. 


STANDARDS  APPLICABLE  TO  MACHINE  SHOP 
(Secondary  Level) 


Performance-based  objectives  assume  that  the  workplece  or  stock 
provided  for  training  is  mild  steel.    The  task  objective  will 
clarify  the  standards,  specifications,  and  procedures  when  a  metal 
stock  other  than  mild  steel  is  used.    Other  materials  used  for 
training  include  aluminum,  plastic,  etc. 

This  articulated  guide  is  based  on  a  three-hour  per  day  training 
period.    The  time  allocated  for  training  is  1,080  hours  for  two 
years  or  540  hours  per  year.    No  time  is  allocated  for  the  busing 
of  students  between  the  parent  high  school  and  the  career  center, 
for  coke  breaks,  or  for  other  non-training  activities. 

Objectives  and  performance  actions  (enabling  objectives)  are 
designed  on  the  assumption  that  instructional  materials  such  as 
metal  stock  and  fully  operational  equipment  accompanies  by  the 
typical  support  accessories  are  available  for  training.    If  articu- 
lated training  objectives  cannot  be  met  due  to  lack  of  training 
materials  or  equipment,  the  instructor  should  be  informed  by  the 
student,  the  instructor  should  enter  a  note  in  the  articulated 
instruction  guide  on  ♦ihe  appropriate  task  objective  page,  and 
appropriate  measures  should  be  taken  to  correct-  the  situation  so 
that  training  objectives  may  be  met. 


r 


19 


UNIT  1.0 


Unit  1.0,  Introduction/Orientation,  has  been  designed  to  represent 
introductory  requirements  of  the  vocational  program  such  as  course 
policies,  procedures,  and  safety  regulations;  leadership  training, 
desirable  work  attitudes  and  habits  that  potential  employers  recommend 
be  Incorporated  in  secondary  instruction,  career  information,  and  basic 
math  and  related  skills  necessary  for  success  in  the  vocation. 

Some  task  objectives  that  are  described  in  this  firs:  unit  naturally 
will  be  learned  early  in  the  instructional  program  yhile  competencies  in 
other  tasks  miay  result  during  the  first  year  or  secopd  year.  For 
example,  students  must  understand  the  policies  of  the  program  very  early 
in  the  first  year  but  may  not  develop  competencies  in  job  attitudes  or 
career  information  until  the  second  year.    Job  habits  and  attitudes 
typically  will  be  taught  during  the  entire  two  year  training  program. 

UNIT  1.0  A  INTRODUCTION/ORIENTATION 


UNIT  1.0  B 
UNIT  1.0  C 

UNIT  1.0  D 
UNIT  1.0  E 

UNIT  1.0  F 

UNIT  1.0  G 

UNIT  1.0  H 

UNIT  1.0  I 


INTRODUCTION  TO  SAFETY 

INTRODUCTION  TO  LEADERSHIP/ 
JOB  COMMUNICATIONS 

PREPARING. FOR  WORK 

INTRODUCTION  TO  DESIRABLE  JOB/LEARNING 
CHARACTERISTICS/HABITS/ATTITUDES 

BASIC  MATH  SKILLS 

BASIC  MEASURING 

INTRODUCTORY  BLUEPRINT  READING 

WRITE  AND  READ  TECHNICAL  INFORMATION 
CONCERNING  MACHINING  OPERATIONS 
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MACHINE  SHOP 
INTRODUCT ION /ORIENTATION 
SUGGESTED  INSTRUCTION  TIMES 


MACHINE  SHOP 
UNIT/TASK 

Unit  1.0  A 

l.OI 

1.02 

1.03 

Unit  1.0  B 
1.01 
1.02 

1.03 
l.OA 

1.05 

1.06 
Unit  1.0  C 

1.01 

1.02 

1.03 

1.04 

1.05 

*Integrate<i 


SUGGESTED 
HOURS 


. INTRODUCTION/ORIENTATION 

Review/Follow  Career  Center 
Policies  and  Procedures 

Orientation  to  Vocational 
Program  Classroom/Shop /Lab 

Review  Course  Objectives 
and  Standards 

INTRODUCTION  TO  SAFETY 

General  Safety  Orientation 

Identify  Desirable  Vocational 
Training  Safety  Habits 

/ 

Observe  Clausroom  Safety^ Practices 

Apply  Fire  Safety  Rules  and-;' 
Procedures 

Apply  Electrical  Safety  Rules 
and  Procedures 

Observe  Personal  Safety  Practices 

INTRODUCTION  TO  LEADERSHIP/ 
JOB  COMMUNICATIONS 

Work  Cooperatively  With 
Fellow  Students 

Demonstrate  Desirable 
Characteristics  of  Leadership 

Participate  in  VICA  Club 
Activities 

(OPTIONAL)  Demonstrate  Proper 
Use  of  Parliamentary  Procedure 

(OPTIOKAL)  Communicate  a  Message 
by  the  Medium  of  a  Speech 


3 
1 


N/A 
N/A 
N/A 
N/A 
N/A 
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Unit  1.0  D         PREPARING  FOR  WORK 

1.01  Describe  the  Free  Enterprise  System 
and  the  Difference  Between  Labor 
and  Management 

1.02  Interpret  Labor  Laws  and  Regulations 

1.03  Interpret  Payroll  Deductions 
for  Taxes,  Etc. 

1.04  Identify  Typical  Career 
Opportunities 

1.05  Locate  Jo.  Opportunities 

1.06  (OPTIONAL)  Prepare  Resume 

1.07  Compose  Appli    tion  Letter 

1.08  Complete  a  Typical  Employment 
Application  Foxrm 

1.09  Interview  for  a  Job 

1.10  (OPTIONAL)  Compose  Follow-up 
Letter 

1.11  Identify  l*08t-secondary  Career 
Development  Opportunities 

Unit  1.0  E         INTRODUCTION  TO  DESIRABLE  JOB/ 

LEARNING  CHARACTERISTICS/HABITS/ 
ATTITUDES 

1.01  Describe  Good  Work  Habits 
Important  to  Job  Success 

1.02  Exhibit  Successful  Job 

.   Performance  Characteristics 

1.03  Exhibit  Desirable  Work  Attitudes 

1.04  Demonstrate  Care  for  and  Respect 
of  School  Property 

Unit  1.0  F  BASIC  MATH  SKILLS 

1.01  Basic  Math  -  Fractions 

1.02  Basic  Math  -  Decimals 

1.03  (OPTIONAL)  Basic  Math  -  Volumes 


"40 


1.04  (OPTIONAL)  Basic  Math  -  Areas  i 

1.05  (OPTIONAL)  The  Metric  System  I 
Unit  1.0  G  BASIC  MEASURING 

1.01  Measuring  5 

Unit  1.0  H  INTRODUCTION  BLUEPRINT  READING 

1.01  Interpret  Multiview  Drawings  6 

1.02  Determine  Dimensions  and 

Tolerances  12 

1.03  Interpret  Pictorial  Drawings  3 

Unit  1.0  I         WRITE  AND  READ  TECHNICAL  INFORMATION 
CONCERNING  MACHINING  OPERATIONS 

1.01  Write  Technical  Information 

Concerning  Machining  Operations  3 

1.02  Read  Technical  Information 

Concerning  Machining  Operations  3 

TOTAL  HOURS  IT 
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TASK  LISTINGS 
MACHINE  SHOP 


UNIT/TA5K  •  DESCRIPTION 

1.01  (Review/Follow  Career  Center  Policies  and  Procedures)  Given 
information  on  career  center  policies  and  procedures,  apply 
these  policies  and  procedures  on  a  day-to-day  basis. 

1.02  (Orientation  to  Vocational  Program  Classroom/Shop/Lab)  Given 
information  on  school  shop  or  instructor's  policies  and 
procedures,  apply  these  policies  and  procedures  on  a  daily 
basis t  meeting  the  standards  of  the  instructor  100  percent. 

1.03  (Review  Course  Objectives  and  Standards)    Given  an  introduction 
to  the  vocational  program,  a  review  of  the  course  objectives 
and  minimum  standards  of  performance;  describe  the  course 
objectives,  and  the  minimum  performance  expected  to  demonstrate 
competency  in  the  objectives. 

UNIT  1.0  B         INTRODUCTION  TO  SAFETY 

1.01  (General  Safety  Orientation)    Given  an  orientation  to  building, 
shop,  and  fire  safety;  discuss,  identify,  or  demonstrate 
general  shop  safety  behavior  and  fire  procedures. 

1.02  (Identify  Desirable  Vocational  Training  Safety  Habits)  Given 
an  introduction/orientation  to  general  safety  as  well  as  to 
safety  in  the  vocational  education  program  or  on  the  job; 
identify  general  occupational  safety  habits  to  the  satisfaction 
of  the  Instructor  and  meeting  all  applicable  safety  rules  and 
regulations. 

1.03  (Observe  Classroom  Safety  Practices)    Given  a  typical 
vocational  classroom/shop/lab  or  job  aituation,  exhibit  an 
awareness  of  safety  practices,  safe  work  habits,  and  a  positive 
attitude  concerning  job  safety  and  accident  prevention  and 
meet  standards  established  by  the  instructor. 

l.OA  (Apply  Fire  Safety  Rules  and  Procedures)    Given  examples  of 

types  of  fires,  fire  extinguishers,  and  possible  shop  situ- 
ations, apply  fire  safety  rules  and  procedures.    Meet  the 
National  and  local  fire  safety  procedures. 

1.05  (Apply  Electrical  Safety  Rules  and  Procedures)    Given  orienta- 

tion to  identifying  electrical  hazards,  apply  electrical 
safety  rules  and  procedures.    Electrical  equipment,  exposed 
wire,  frayed  cables,  and  deteriorated  insulation  must  be 
reported  and  corrected.    Proper  grounding  must  be  employed  and 
maintained.    Junction  boxes,  outlets,  switches,  breaker 
switches,  and  panels  must  be  identified  as  to  their  use.  Meet 
all  applicable  National  and  local  standards  and  the  standards 
of  the  instructor. 
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(Observe  Personal  Safety  Practices)    Given  Instruction, 
Identify  personal  safety  clothing,  equipment,  or  procedures  to 
ensure  safety  In  the  vocational  f leld/tralnlng,  with  100 
percent  accuracy,  demonstrating  proper  use  or  safety  behavior. 

0  C         INTRODUCTION  TO  LEADERSHIP /JOB  COMMUNICATIONS 

(Work  Cooperatively  With  Fellow  Students)    Given  Instruction 
and  an  opportunity  to  meet  fellow  students  In  the  vocational 
program  environment,  work  cooperatively  with  fellow  students 
as  well  as  with  other  students  In  related  vocational  learning 
activities.    Meet  the  Instructor's  standards  and  cooperate  to 
the  satisfaction  of  fellow  students  as  a  group. 

(Demonstrate  Desirable  Characteristics  of  Leadership)  Given 
an  introduction/orientation  to  desirable  qualities  of  a  good 
leader,  describe  characteristics  typical  of  a  good  leader, 
discuss  desirable  leadership  qualities,  and  demonstrate  an 
ability  to  follow  as  well  as  take  £  leadership  position. 
Pe;rfort*ance  should  be  satisfactory  to  the  Instructor  and 
fellow  students. 

(Participate  in  VICA  Club  Activities)    Given  an 
introduction/orientation  to  the  Vocational  Industrial  Club  of 
America  (VICA),  describe  the  general  purposes  of  VICA,  describe 
a  typical  VICA  program  at  a  vocational  center,  recall  from 
memory  the  VICA  motto,  state  the  VICA  pledge  from  memory, 
identify  the  symbols/symbolism  in  the  VICA  emblem,  identify 
what  the  colors  of  the  VICA  organization  represent.  Performance 
should  be  acceptable  to  the  VICA  Club  sponsor.  Instructor,  and 
VICA  Club  members* 

(Demonstrate  Proper  Use  of  Parliamentary  Procedure)  Given 
instruction,  apply  the  principles  of  pferllamentary  procedure 
and  describe  the  characteristics  of  a  good  chairman. 

(Communicate  a  Message  by  the  Medium  of  a  Speech)  Given 
instruction,  list  purposes  of  a  speech,  characteristics  of  a 
speech,  and  write  and  orally  deliver  a  speech.    The  delivered 
speech  should  contain  accurate  Information,  be  technically 
correct  in  organization  and  delivery,  and  the  Intended  message 
should  be  communicated. 

D         PREPARING  FOR  WORK 

(Describe  the  Free  Enterprise  System  and  the  Difference 
Between  Labor  and  Management)    Given  an  introduction/orientation 
to  the  free  enterprise  system  of  economics,  describe  to  the 
satisfaction  of  the  Instructor  the  free  enterprise  system  of 
economics  as  found  in  the  United  States  and  describe  the 
relationship  between  labor  and  management. 
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(Interpret  Labor  Lav    and  Regulations)    Given  Instruction, 
necessary  references  concerning  labor  laws  and  regulations; 
Interpret  typical  labor  laws  and  regulations.  Performance 
must  meet  the  instructor's  standards. 

(Interpret  Payroll  Deductions  for  Taxes,  etc.)  Given 
Instruction  and  sample  forma  concerning  Income  tax  and  other 
withholdings;  interpret  the  typical  forms  used  In  income  tax 
and  other  withholdings  to  the  satisfaction  of  the  instructor 
and  Itemize  typical  payroll  deductions  that  a  worker  encounters. 
Performance  must  be  to  the  instructor's  standards. 

(Identify  Typical  Career  Opportunities)    Given  Instruction* 
data  on  the  local  business  and  Industry,  opportunities  to 
.  study  entry-level  job  opportunities;  identify  the  major 
categories  of  potential  employers  In  the  local  community  (and 
the  key  characteristics  of  each) . 

(Locate  Job  Opportunities)    Given  job  placement  information 
such  as  newspaper  ads  and  personal  ccntacts,  list  a  minimum  of 
ten  specific  jobs  In  the  community.    One  week  will  be  allowed 
to  complete  the  task. 

(Prepare  Resume)    Given  examples  of  suitable  resume/personal 
data  sheets,  prepare  and  type  (or  print  at  a  minimum)  a 
personal  resume  on  paper  acceptable  to  the  Instructor  with  all 
errors  acceptable  corrected. 

(Compose  Application  Letter)  Given  a  newspaper  ad  for  a' job, 
compose  a  letter  of  application.  The  letter  must  be  mailable 
and  Include  the  necessary  personal  Information. 

(Complete  a  Typical  Employment  Application  Form)    Given  an 
employment  application  form  typical  of  the  job,  complete  the 
form  with  all  information  accurate,  neatly  typed  or  printed  in 
an  aligned  In  the  form  blanks. 

(Interview  for  a  Job)    Given  Instruction  on  how  to  Interview 
for  a  job,  a  job  Interview  checklist,  and  a  mock  job  Interview; 
complete  a  job  Interview  to  the  satisfaction  of  the  Instructor. 

(Compose  Follow-up  Letter)    Given  a  case  situation  by  the 
Instructor  or  from  the  textbook,  compose  and  write  a  follow-up 
letter  appropriate  to  the  job  application  or  Interview  situation 
and  In  mailable  form.    The  finished  letter  must  meet  the 
Instructor's  standards. 

(Identify  Post-secondary  Career  Development  Opportunities) 
Given  an  orientation  to  similar  post-secondary  career  develop- 
ment programs,  primarily  the  similar  vocational  programs  at 
Greenville  Technical  College  but  including  continuing  education 
programs  as  well,  a  report  of  skill  competencies 
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UNIT  1.0  E 


1.01 


1.02 


1.03 


developed  during  secondary  training,  and  other  Information  as 
needed;  identify  post-secondary  career  development  opportunities 

INTRODUCTION  TO  DESIRABLE  JOB /LEARNING 
CHARACTERISTICS /HABITS/ATTITUDES 


UNTT  1.0  F 


1.01 


(Describe  Good  Work  Habits  Important  to  Job  Success)  Given 
Introduction/orientation  to  desirable  work  habits,  as  described 
by  potential  eiuployers  or  tradesmen,  demonstrate  desirable 
(good)  work  habits  based  on  information  provided  by  the 
instructor  to  represent  the  minimum  standards  expected  by 
business /Indus try  (potential  employers)  for  entry  employment 
success. 

(Exhibit  Successful  Job  Performance  Characteristics)  Given 
instruction,  demonstrate  job  performance  characteristics  that 
are  considered  Important  to  entry-level  career  success  in  the 
vocational  field.    A  "Job  Performance  Rating  Sheet"  will  be 
used  to  evaluate  performance  and  all  Items  must  be  rated 
"frequently"  or  above. 

(Exhibit  Desirable  Work  Attitudes)    Given  instruction, 
demonstrate  work  attitudes  that  the  majority  of  potential 
employers  prefer  in  an  entry  level  worker.    Performance  will 
be  evaulated  on  a  "Work  Attitudes  Score  Caid"  and  a  minimum  of 
90  percent  should  be  attained.    Performance  will  be  rated 
through  training  and  should  improve  to  100  percent  by  the  end 
of  the  training  period.  • 

BASIC  MATH  SKILLS 

(Basic  Math  -  Fractions)  Given  a  pretest  or  examples  of  the 
instructor,  conduct  the  following  operations  with  fractions: 


I. 

2. 
3. 

4. 

5. 

6. 

7. 

8. 

9. 


Change  any  fraction  to  a  decimal  number,  and  any 

terminating  decimal  number  to  a  fraction. 

Arrange  in  order... unit  and  simple  nonunit  fractions. 

Write  equivalent  fractions  in  higher,  lower,  lowest 

terms. 

Write  improper  fractions  ^-5  whole  or  mixed  numbers,  and 
mixed  numbers  as  improper  fractions. 

Multiply  fractions  and  mixed  numbers,  expressing  answers 
in  simplest  form. 

Divide  fractions  and  mixed  numbers,  expressing  answers 
in  simplest  form. 

Add  and  subtract  unlike  fractions,  expressing  answers 
in  simplest  form. 

Add  and  subtract  mixed  numbers  with  unlike  fractions, 

expressing  answers  in  simplest  form. 

Use  rational  numbers  to  solve  simple  work  problems. 
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1.02  (Basic  Math  -  Decimals)    Given  a  pretest  or  examples  by  the 
instructor,  conduct  the  following  decimal  math  operations: 

1.  Name  the  place  value  of  digits  in  decimal  numbers  on  up 
to  nine  digits  before  the  decimal  and  six  digits  after 
the  decimal. 

2.  Compare  decimal  numbers  and  arrange  them  in  order. 

3»     Write  the  numeral  for  any  decimal  number  of  up  to  four 
decimal  places. 

A.      Round  decimal  numbers  to  any  designated  place  value  up  to 
thousandths . 

5.  Add  and  subtract  decimal  numbers  of  up  to  six  digits. 

6.  Multiply  decimal  numbers  by  whole  numbers  or  decimal 
numbers . 

7.  Divide  a  number  by  a  three-digit  decimal  number. 

8.  Multiply  and  divide  decimal  numbers  by  powers  of  ten,  by 
inspection. 

1.03  (Basic  Math  -  Volumes)    Given  a  pretest  or  examples  by  the 
instructor,  find  the  volute  of  any  rectangular  prism  or  cube. 

l.OA  (Basic  Math  -  Areas)    Given  a  pretest  or  examples  by  the 

instructor,  find  the  area  of  the  following  types  of  figures: 

a.  Rectangle  and  square 

b.  Circle 

1.05  (The  Metric  System)    Given  basic  instruction  in  the  metric 

system  and  conversion  from  United  States  Customary  units  to 
metric;  read  and  convert  specifications  and  dimensions  from 
♦  one  system  into  the  other  system  on  teacher  or  text  assigned 
problems  with  100  percent  accuracy. 

UNIT  1.0  G         BASIC  MEASURING 

1.01  (Measuring)    Given  proper  instructions,  read  a  rule  and  use 

other  measuring  tools  with  the  precision  necessary  to  take 
measurements  from  drawings,  and  transpose  them  to  exact 
working  lengths  and  angles. 

UNIT  1.0  H         INTRODUCTORY  BLUEPRINT  READING 

1.01  (Interpret  Multiview  Drawings)    Given  a  selection  of  multfview 
blueprints  or  drawings    (orthographic  projections)  complete 
with  symbols,  notations,  dimensions,  and  tolerances,  and  the 
necessary  reference  materials;  interpret  the  multiview  drawings. 
All  symbols,  notations,  dimensions,  and  tolerances  must  be 
identified.    Side,  top,  and  front  wires  must  be  identified 

from  each  drawing. 

1.02  (Determine  Dimensions  and  Tolerances)    Given  a  selection  of 
machine  shop  blueprints  or  drawings,  and  the  necessary  reference 
and  writing  materials,  determine  the  dimensions  and  tolerances 
given  on  the  drawings  using  dimensions  lines. 
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centerlines,  projection  lines,  and  views.  Correct  dimensions 
must  be  determined  In  order  to  machine  the  parts.  Tolerances 
must  be  Identified  with  100  percent  accuracy. 

1.03  (Interpret  Pictorial  Drawings)    Given  a  selection  of  pictorial 

drawings  complete  with  symbols,  notations,  dimensions,  and 
tolerances,  and  the  necessary  reference  materials;  Interpret 
the  pictorial  drawings.    All  symbols,  notations,  dimensions, 
and  tolerances  must  be  identified. 

UNIT  1.0  I         WRITE  AND  READ  TECHNICAL  INFC'^MATION  CONCERNING 
MACHINING  OPERATIONS 

1.01  (Write  Technical  Information  Concerning  Machining  Operations) 
Given  instruction  and  an  introduction  to  the  secondary  machine 
shop  program  and  the  terminology  of  the  trade,  write  technical 
reports /communications  that  convey  the  intended  messages  and 
that  can  be  read  intelligently  by  another  machinist  student 
(or  machinist) .    Student  performance  must  be  acceptable  to  the 
instructor. 

The  written  message  may  include  notations,  etc.,  made  on 
working  drawings,  specifications,  technical  instructions,  or 
descriptions  of  machining  operations  using  the  proper  termi- 
nology.   The  message  Intended  must  be  communicated  to  the 
receiver. 

While  correct  spelling  and  punctuation  is  desirable,  emphasis 

be  on  effective  and  efficient  communications  of  a  technical 
message. 

1.02  (Read  Technical  Information  Concerning  Machining  Operations) 
Given  an  Introduction  to  the  secondary  machine  shop  program 
and  the  terminology  used  in  the  trade,  read  and  interpret 
technical  literature  or  information  concerning  machining 
operations.    Reading  competency  shoyld  be  demonstrated  by  the 
ability  to  read  and  interpret  Information  from  blueprints  and 
specifications,  technical  instructions,  and  manufacturer's 
manuals  on  equipment.    Student  performance  must  be  acceptable 
to  the  instructor. 
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UNIT  1.0  A 
INTRODUCTION/ORIENTATION 
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UNIT  1.0  A 

TASK  1.01 


INTRODUCTION/ORIENTATION 


REVIEW/FOLLOW  CAREER  CENTER  POLICIES 
AND  PROCEDURES 


PERFORMANCE  OBJECTIVE: 

Given  information  on  career  center  policies  and  procedures,  apply  these 
policies  and  procedures  on  a  day-to-day  basis. 

PERFORMANCE  ACTIONS: 

1.0101  Review  center  policies  and  procedures. 

1.0102  Review  philosophy  of  center  and,  The  School  District 

of  Greenville  County,  and  the  South  Carolina  Department 
of  Education. 

1.0103  Review  relevant  safety  policies  and  procedures  under 
unit  concerning  safety,  and  practice  desired  safety 
behavior  as  outlined  in  relevant  safety  policies  and 
procedures. 


PERFORMANCE  STANDARDS: 


-    Using  information  and  materials,  supplies,  review  and  apply 
career  center  policies  and  procedures  daily. 

SUGGESTED  INSTRUCTION  TIME:    3  Hours 


RELATED  TECHNICAL  INFORMATION: 

-  Career  Center  Student  Handbook 

-  High  School  Student  Handbook 

-  Written  Policies  and  Procedures  of  The  School  District  of 
Greenville  County 

-  Policies  and  Procedures  of  the  South  Carolina  State  Department 
of  Education 

-  "Authorization"  and  "release"  forms  (such  as  safety  releases) 
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UNIT  1.0  A  INTRODUCTION/ORIENTATION 

TASK  1.02  ORIENTATION  TO  VOCATIONAL  PROGRAM 

CLAS SROOM/ SHOP /LAB 


PERFORMANCE  OBJECTIVE: 

Given  information  on  classroom/shop  or  instructor's  policies  and  proce- 
dures, apply  these  policies  and  procedures  on  a  daily  basis,  meeting  the 
standards  of  the  instructor  ICQ  percent. 


PERFORMANCE  ACTIONS: 

1.0201  Review  with  instructor  the  shop  policies  and  proce- 
dures. 

1.0202  Apply,  with  100  percent  accuracy,  the  policies  and 
procedures  of  the  vocational  program,  shop,  or 
instructor. 


PERFORMANCE  STANDARDS: 

-  Apply  information/instruction  given  during  orientation  and 
throughout  training  period  to  comply  with  all  policies  and 
procedures  of  the  shop  (instructor)  on  a  day-to-day  basis. 

-  Standards  of  the  State,  School  District,  Career  Center,  and 
high  school,  and  instructor  apply. 


SUGGESTED  INSTRUCTION  TIME;    1  Hour 


RECOMMENDLD: 


-    Vocational  education  (shop)  policies  and  procedures  should  be 
written  and  posted  or  distributed  to  students. 
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UNIT  1.0  A  INTRODUCTION/ORIENTATION 

TASK  1.03  REVIEW  COURSE  OBJECTIVES  AND  STANDARDS 


PERFORMANCE  OBJECTIVE: 

Given  an  Introduction  to  the  vocational  program,  a  review  of  the  course 
objectives  and  minimum  standards  of  performance;  describe  the  course 
objectives,  and  minimum  performance  expected  fo  demonstrate  competency 
in  given  objectives. 

(NOTE:       This  task  may  be  accomplished  in  general  at  the  beginning  of 
the  ifirst  year  and  in  detail  over  the  two  year  training 
period.) 

PERFORMANCE  ACTIONS: 

1.0301  Review  each  major  objective  of  the  vocational 
program  as  outlined  in  this  articulated,  performance- 
based  instruction  objectives  guide^ 

1.0302  Review  the  minimum  performance  standards  of  the 
objectives. 

Possible  Alternate  Actions: 

Instructor  may  require      idents  to  identify  objectives  and 
standards  at  the  initiation  of  each  new  unit  of  instruction. 

PERFORMANCE  STANDARDS: 

-    Using  information  provided,  explain  the  objectives  of  the 

course  and  describe  the  minimum  performance  for  each  objective. 

SUGGESTED  INSTRUCTION  TIME:    3  Hours 


RECOMMENDATION: 

-    Course  objectives,  (Task  Listing  objectives)  should  be  written 
and  posted  or  distributed  to  students. 
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UNIT  1.0  B 
INTRODUCTION  TO  SAFETY 


ERIC 


9^-  34  52 


UNIT 
TASK 


1.0  B 
1. 01 


INTRODUCTION  TO  SAFETY 
GENERAL  SAFETY  ORIENTATION 


PERFORMANCE  OBJECTIVE: 

Given  an  orientation  to  building,  shop,  and  fire  safety;  discuss. 
Identify,  or  demonstrate  general  shop  safety  behavior  and  fire  procedures. 


PERFORMANCE  ACTIONS: 


1.0101  As  applicable,  discuss  basic  safety  rules  applicable 
to  the  training  facility. 

1.0102  Identify  general  shop  safety  rules. 

1.0103  a.      Review  fire  safety  rules  with  the  instructor, 
b.      Identify  fire  safety  equipment,  exits,  and 

procedures  in  the  shop  and  building  area  during 
a  fire. 


PERFORMANCE  STANDARDS: 


-  Follow  basic  safety  rules  and  established  shop  safety  practices. 

-  Follow  established  fire  safety  practices  and  procedures. 


SUGGESTED  INSTRUCTION  TIME:     1  Hour 
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UNIT 
TASK 


1.0  B 
1.02 


imODUCTICN  TO  SAFETY 


IDENTIFY- DESIRABLE  VOCATIONAL  TRAINING 
SAFETY  HABITS 


PERFORMANCE  OBJECTIVE: 

Given  an  Introduction/orientation  to  general  safety  as  well  as  to  safety 
in  the  vocational  education  program  or  on  the  job;  identify  general 
occupational  safety  habits  to  the  satisfaction  of  the  instructor  and 
meet  all  applicable  safety  rules  and  regulations. 

PERFORMANCE  ACTIONS: 

1.0201  Listen  to  all  information  provided  by  the  instructor 
or  others  concerning  safety  in  the  career  center, 
vocational  program,  and  in  live  learning  activities. 

1.0202  Observe  safety  posters. 

1.0203\-     Observe  safety  warning  devices  for  hazardous  materials 
or  ;#ork  areas. 

1.0204  Demonstrate  correct  safety  practices  going  to  and 
from  the  classroom/ shop  as  well  as  in  the  classroom 
situation. 

1.0205  Describe  the  effect  of  accidents  on  the  production 
dollar,  due  to  possible  time  loss. 

1.0206  Observe  learning  situations  or  other  situations  for 
the  observation  of  safe  situations  as  well  as 
violation  of  proper  safety  rules  and  regulations. 


PERFORMANCE  STANDARDS: 

-  To  the  standards  of  the  instructor  and  standards  applicable  to 
the  classroom  or  school  or  in  the  vocational  field,  demonstrate 
desirable  occupational  safety  habits. 

-  "Zero"  accidents. 

-  "Zero"  safety  violations. 


SUGGESTED  INSTRUCTION  TIME:     (Integrated  training) 
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UNIT  1*0  B  INTRODUCTION  ^TG  SAFETY 

TASK  1*03  OBSERVE  CLASSROOM  SAFETY  PRACTICES 


PERFORMANCE  OBJECTIVE: 

Given  a  typical  vocational  classroom/shop/lab  or  job  situation »  exhibit 
an  awareness  of  safety  practices »  safe  work  habits »  and  a  positive 
attitude  concerning  Job  safety  and  accident  prevention  and  meet  standards 
established  by  the  Instructor* 


PERFORMANCE  ACTIONS: 

1*0301       Develop  an  awareness  of  vocational  tralnlng/job 
hazards  and  become  more  safety  conscious* 

1*0302       Develop  a  serious  attitude  toward  the  dally  use  of 
safety  procedures* 

1*0303       Prepare  for  safety  before  entering  the  training  work 
area* 

1.0304       Prepare  for  safety  at  the  work  station* 

1*0305       Prepare  for  safety  on  existing  the  training  work 

area.; 

I 

1*0306       Demonstrate  knowledge  of  general  safety  color  coding 
In  the  tralnlng/job  facility  and  on  equipment  and 
tools* 

1*0307       Practice  safe  procedures/habits  dally. 


PERF0PJ4ANCE  STANDARDS: 

-  "Zero-level"  accident  record  In  vocational  program. 

-  Instructor's  standards  based  on  recommended  resources < 

-  Applicable  OSHA  Standards* 


SUGGESTED  INSTRUCTION  TIME:     1  Hour 


POSSIBLE  RESOURCES: 

Current  vocational  program  safety  guide  publication  of  The  School 
District  of  Greenville  County. 
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UNIT 


1.0  B 


INTRODUCTION  TO  SAFETY 


TASK 


1.03 


OBSERVE  CLASSROOM  SAFETY  PRACTICES 
(Con't.) 


POSSIBLE  RESOURCES:  (Con't.) 

Jacobs,  Clinton  0.,  and  Howard  J.  Turner,  Developing  Shop  Safety  Skills 
Athens,  GA:    American  Association  for  Vocational  Instructional 
Materials.    (Approximately  80  pages  of  brief,  visually  clear 
suggestions  concerning  a  variety  of  shop  safety  situations.  Good 
student  or  resource  manual.) 

RECOMMENDED  RESOURCES: 

Safety  Handbook,  A  Guide  for  Trade  and  Industrial  Programs,  Clemson 
University,  SC:    Vocational  Education  Media  Center,  1968.  (No. 
13/2/70,  $2.25:    Accompanying  31  Transparencies,  No.  9/8/68, 
$5.75.)    Available  from  Trades  and  Industries  Division  Supervisor, 
Office  of  Vocational  Education,  South  Carolina  State  Department  of 
Education  or  from  the  Vocational  Education  Media  Center,  Clemson 
University,  SC.  ^ 

Planning  for  Emergencies,  Occupational  Safety  and  Health  Short  Course 
Number  Seven,  Columbia,  SC:    SC  State  Board  for  Technical  and 
Comprehensive  Education. 

Notgrass,  Troy,  Safety  Handbook  for  ICT,  The  University  of  Texas  at 

Austin:    Center  for  Occupational  Curriculum  Development,  Division 
of  Continuing  Education,  1978. 

Hoemer,  Thomas  A.,  and  Mervin  D.  Bcttls,  Power  Tool  Safety  and  Operati< 
St.  Paul,  MI:    Hoba?:  Publications,  1977"! 


RELATED  TECHNICAL  INFORMATION: 

-  Regulations  of  individual  center  or  vocational  program, 

-  Regulations  of  The  School  District  of  Greenville  County. 

-  Codes,  lews,  and  ordinances. 

-  Materials  and  equipment  handbooks  and  manuals, 

-  OSHA  Regulations. 

-  E.P.A.  Regulations, 


38 


UNIT  1.0  B 

TASK  1.04 


INTRODUCTION  TO  SAFETY 

APPLY  FIRE  SAFETY  RULES  AND  PROCEDURES 


PERFOHMANCE  OBJECTIVE: 

Given  examples  of  types  of  fires,  fire  extinguishers,  and  possible  shop 
situations,  apply  fire  safety  rules  and  procedures.    Meet  National  and 
local  fire  safety  procedures. 


PERFORMANCE  ACTIONS: 


1.0401       Identify  and  explain  application  for  fire  extin- 
guishers of  the  following  types: 


a.  Form 

b.  Carbon  Dioxide 

c.  Soda  Acid 
d*  Pump  Tank 

e.  Gas  Cartridge 

f.  Dry  Chemical 

g.  Multi-purpose  Dry  Chemical 


1.0402  Describe  procedures  for  operating  selected  fire 
extinguishers. 

1.0403  Identify  potential  causes  of  fire  in  the  vocational 
field/shop  and  common  methods  for  avoiding  or 
preventing  fires. 

1.0404  Inspect  shop/laboratory  for  conformity  with  fire 
safety  rules  and  procedures. 


Apply  applicable  fire  safety  rules  and  procedures  to  the 
vocational  program/ training  meeting  all  applicable  standards, 
National,  local,  and  instructor's. 


1.0405 


Identify/explain  relevant  safety  precautions  appli- 
cable to  vocational  training  activities. 


PERFORMANCE  STANDARDS: 


SUGGESTED  INSTRUCTION  TIME:     1  Hour 
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UNIT  1.0  B 

TASK  1.05 


INTRODUCTION  TO  SAFETY 


APPLY  ELECTRICAL  SAFETY  RULES  AND 
PROCEDURES 


PERFORMANCE  OBJECTIVE: 

Given  orientation  to  identifying  electrical  hazards,  apply  electrical 
safety  rules  and  procedures.    Electrical  equipment  with  exposed  wire, 
frayed  cables,  and  deteriorated  insulation  must  be  reported  and  corrected. 
Proper  grounding  must  be  employed  and  iraintained.    Junction  boxes, 
outlets,  switches,  breaker  switches,  and  panels  should  be  identified  as 
to  their  use.    Meet  all  applicable  National  and  local  standards  and  the 
standards  of  the  instructor. 


PERFORMANCE  ACTIONS: 

1.0501  Explain  importance  of  labeling  circuit  breakers. 

1.0502  Explain  importance  of  proper  grounding  of  machines 
or  equipment  of  electrically  operated  hand  tools. 

1.0503  Demonstrated/explain  methods  for  using  flexible 
extension  cords,  long  cables,  or  drop  lights. 

1.0504  Identify  electrical  hazards  and  explain  safety  rules 
pertaining  the  vocational  field  of  training. 

1.0505  Identify  approved  locations  for  all  electrical 
equipment  and  power  sources  in  the  shop  or  at  the 
training  field  location. 

1.0506  Interpret  safety  precautions  for  electricity  in  the 
vocational  shop. 


PERFORMANCE  STANDARDS: 

-    Apply  electrical  safety  rules  and  procedures  for  the  vocational 
shop/laboratory,  including  field  training  locations,  on  a 
day-to-day  basis  meeting  all  applicable  National  and  local 
safety  rules  and  regulations  as  well  as  the  standards  of  the 
instructor . 


SUGGESTED  INSTRUCTION  TIME:     1  Hour 


(NOTE:        Specific  safety  procedures  and  reconnnendations  pertaining  to  a 
tool  and  equipment  item  may  be  included  as  a  part  of  the  task, 
description  concerning  the  tool/equipment.) 
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UNIT 


1.0  B 


INTRODUCTION  TO  SAFETY 


TASK 


1.06 


PERSONAL  SAFETY 


PERFORMANCE  OBJECTIVE: 

Given  instruction,  identify  personal  safety  clothing,  equipment,  or 
procedures  to  ensure  safety  in  the  vocational  field/training,  with  100 
percent  accuracy,  demonstrate  proper  use  or  safety  behavior. 


PERFORMANCE  ACTIONS: 


1.0601  List  and  explain  personal  safety  rules/procedures. 

1.0602  Identify  appropriate  protective  clothing/equipment/etc . , 
used  in  the  vocational  field/ training,  possibly  from 

a  given  list,  sketch,  or  mock-up. 


PERFORMANCE  STAl^ARDS: 


Given  a  list,  sketch,  or  mock-up,  identify  with  100  percent 
accuracy  personal  safety  clothing,  equipment,  etc.,  used  in 
the  vocational  field. 


SUGGESTED  INSTRUCTION  TIME:     1  Hour 


RELATED  TECHNICAL  INFORMATION: 


Additional  personal  safety  training  will  be  integrated  into 
occupational  task  training. 


ERIC 


41 

5^ 


AddMidua  to  S«iaty  Unit 


STDOZHT'S  SATSTT  9LE0GS 
AMO 

thBBR*  S/gCAaDIAM '  S  TEHMXSSZOH  FOR  OCCOPATIONAI^  THAlSiaa 

„  I  1 1       J        _  .  , ,    ^      •  **  P«ct.  o£  vocational  «dueatloa  txainiao-, 

wijj.  ua«/op«taea  potantiaiiy  bazatdious  oeeupatiooal  eeoia,  machinarv, 
ISJSr^  J"**  ■f**?^^^*  typical  o«  tta*  vocational  fiald;  peovidad  tSit  tha 
atudanc  piadgaa  to  follow  ail  saf.ty  rol.s  and  eaquiationa  of  thm  inatructor/ 
caroar  cantat/Tha  School  Diatriet  of  Gcanvilla  County  and  ocovidad  that  Sa 
tnH SJaSJ  SSit"  P«»ia.ion  foe  occupational  training  by 

TO  TIE  STUOSHTs 

Tha-  vocational  atudaat  will  ba  ^ivan  peopac  inatruction,  both  in  tba  uaa  of. 
aac  cerract  tafaty  peocaduraa  eoacaeniag  occupational  toolar  nachinatY» 

SiSTJi  S2/52iJ;ih2!^'^  ^^-^^^  '-•^-^ 

Tba  studaae  auat  aaauM  eaaponaibUity  foe  foUowing  aaia  pcacticaa  and 
culaa,  and  ttaacafoea  tba  atudant  ia  aafcad  to  aubaesiba  to  tba  following 
aafaty  pladga.  *»»f 

i'S\HJEiee*S  SAPETY  PLSDGE 

!•       Catudaat)  pcomiaa  ts  folio**  all  aafatv  culaa  of  tha 
ins^Euetoe/bf .  tba  tbog. 


I  praiaa  aavar  to  uaa  a  tool,  oacitina,  placa  of  aquiQaiant* 
aatarial  of  th*  vocatA.anal  pcogeaa  without  Cirat  bavinc 
garaiaaioa  fra»  tba  inatxuctoe.  ^ 

3*  1  will  aoc  aak  paciiaaioa  to  uaa  a  particular  tool,  aaciiina,. 
oc  ptaea-  of  aquipaaaft  unlaaa  t  bava  b««n  iaatrucaad  in  tta 
ua*r  and  have  oada  loa  paseant  on  tba  aafaty  taac  foe  tbat 
tool*  iMCtilna  oe  aquipaan^. 

will  eapoet  any  >ccidant.  oe  injuey  to  tba  vocational 
inateuctae  iasaadiataly. 

5»  T  will  eapoet  any  potantiall/  haxardiou*  situation  to  tba 
vocational  ioateuctor  iaaadiataly.'* 


Oat«  Studant'a  Signatura 


? AREMT ' S /GPARD lAtt '  S  PSPMISSIOM 

"I  haraby  giva    ay  conaantr  to  allow  ay  son/daugbcar  so  '^aa/opecact  ail 
occupational  tooia,  aacbxnaa,  •quipoant,  anu  aataciaia  nac»*aaary  -i 
sa^rryxag  out  tba  cB<?uiraaan«:a  of  tba  -rocationai  pcogcan  of  traiaiag. ' 


3*ca  ?araac' s/Guardian '  a  Signature 


■Paranta  ir»  cocdiaiiy  invittd  to  7X3it  she  saoo  to  iaaaecr  t.na  occupational 
:ooia,  aacaxnaa,  and  aquipmant  and  to  jaa  ta«m  -.n  ooacacion.; 
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Addendum  to  Task  1.0  B 


METAL  CUT/OFF  . SAW.  SAFETY  

1.  Always  wear  safety  glasses  or  a  face  shield  when  operating  the 
metal  cut/off  saw. 

2.  Use  the  correct  type  of  abrasive  cut/off  blade  for  the  type  of 
material  to  be  cut. 

3.  Make  adjustments  to  the  saw  only  when  the  saw  is  off. 

A.    Always  shut  off  the  saw  before  removing  the  metal  from  the  saw 
f.fter  you  have  made  the  cut. 

5.  Stand  to  one  side  of  the  saw  when  operating  it  and  make  sure  others 
are  clear  of  the  area  before  starting  the  saw. 

6.  Never  operate  the  metal  cut/off  saw  with  fragile,  non-reinforced 
abrasive  blades. 

7.  The  suggested  capacity  of  the  saw  if  4  inch  shapes  and  2  inch 
solids. 

8.  Care  should  be  exercised  when  holding  materials  against  the  fence 
by  hand.    Wear  gloves  to  guard  agal'nst  heat  and  keep  hands  away 
from  the  blade. 

9.  When  starting  any  abrasive  cut/off  saw,  it  is  a  good  safety  rule  to 
allow  the  blade  to  operate  at  full  speed  for  one  minute  before 
starting  to  cut. 

10.  Blades  minimize  in  diameter  as  they  are  used.    It  is  wise  to  save 
the  full  size  blades  for  cutting  pipe  and  larger  shapes  while 
consuming  the  worn  blades  on  smaller  sections. 

11.  Use  thf.  Cam/Clamp  on  the  right  or  left  of  the  fence.    Avoid  clamping 
against  burrs. 

12.  VHien  the  Cam/Clamp  is  used: 

a.  raise  lever  handle  to  an  upright  position 

b.  place  material  in  position,  firmly  againsw  fence 

c.  slide  tab  forward,  firmly  against  material,  securely  tighten 
J  the  "T"  screw 

d.  activate  the  Cam/Clamp  by  pulling  the  lever  toward  you 

13.  Pull  blade  into  material  firmly.    Vary  pressure  when  "loading" 
occurs . 

14.  The  position  of  the  material  to  be  cut  is  important,    Al'»ays  try  to 
maintain  the  minimum  arc  of  contact  between  the  blade  and  the 
material  to  be  cut. 

15.  Always  clean  up  when  you  are  finished  cutting  metal  and  follow 
procedures  for  end  of  using  machine. 
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Addendum  to  Task  1.0  B 


LATHE  SAFETY' 

1.  Roll  sleeves  above  elbows  and  remove  pr  fasten  any  loose  clothing. 

2.  Check  to  see  that  all  guards  are  In  place. 

3.  Be  sure  that  all  parts  of  the  carriage  will  clear  any  rotating  part 
during  full  length  of  cut. 

4.  Remove  chuck  key  or  wrench  immediately  after  using. 

5.  Set  tool  on  horizontal  center  of  (or  slightly  above)  work  to  be 
turned . 

6.  Wear  eye  protection  devices. 

7.  Place  your  hands  on  the  controls  or  at  your  sides  except  when 
filing  or  polishing. 

8.  Keep  hands  away  from  chips. 

9.  Cuts  that  are  close  to  chuck  or  against  a  shoulder  are  to  be 
finished  by  hand  feed. 

10.  Bring  lathe  to  a  complete  stop  before  reversing. 

11.  Move  tool  holder  and  tool  post  out  of  way  before  filing  or  polishing. 

12.  Between-Centers  Turning  Precautions: 

a.  use  lathe  dog  to  drive  work 

b.  clamp  tailstock  securely 

c.  adjust  the  tailstock  center;  lubricate  if  necessary 

d.  regulate  depth  of  cut  according  to  size  and  type  of  metal 

e.  use  tools  that  are  properly  grounded  for  the  particular  job 

13.  Chuck  and  Faceplate  Turning  Precautions: 

a.  place  a  board  under  chuck  when  threading  the  chuck  on  or  off 
spindle,  keep  fingers  clear 

b.  secure  work  firmly  in  chuck 

c.  remove  chuck  key  or  wrench  immediately  after  using  it 

d.  counterbalance  work  on  the  faceplate  if  it  is  irregular  in 
shape 

e.  turn  chuck  or  faceplate  by  hand  through  one  complete  cycle  to 
make  sure  work  is  clear 

f.  regulate  depth  of  cut  according  to  size  and  type  of  metal 

g.  stand  to  one  side  of  revolving  faceplate 

h.  stop  power  feed  before  tool  reaches  jaws  of  chuck 
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Addendum  to  Task  I.O  B 


HEAT  TREATING  SAFETY 


1.  Heat  treating  involves  metal  heated  to  very  high  temperatures.  Hot 
metal  must  be  handled  with  appropriate  care  and  tools. 

2.  Wear  goggles  and  proper  protective  clothing,  gloves,  and  apron. 

3.  Never  look  at  the  flames  in  a  furnace  unless  you  are  wearing  tinted 
goggles.* 

4.  Do  not  try  to  light  a  furnace  until  you  have  been  instructed  in  its 
operations.    Ask  for  instruction  if  you  are  not  familiar  with 
operation.* 

*Altemate  heat  treating  metUoHs  may  be  employed  where  furnaces  are 
not  available. 


5.  Be  sure  area  is  properly  ventilated. 

6.  Do  not  use  potassium  cyanide  as  a  case-hardening  medium. 

7.  Do  not  stand  over  the  quenching  bath  when  immersing  work. 
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Addendum  to  Task  I.O  B 


-GRINDER  SAFETY  r  -  - 


1.  Set  tool  rest:  1/16  inch  to  1/8  inch  from  wheel  and  spark  tongue  1/4 
inch  from  wheel. 

2.  Dress  wheel  when  necessary. 

3.  Check  that  guards  are  lu  place. 
<■      Stand  to  one  side  of  wheel. 

5.  Hold  work  with  your  hands.    Ask  instructor  for  permission  to  grind 
small  pieces. 

6.  Use  the  face  of  the  wheel  only. 

7.  Press  material  against  wheel  with  Just  sufficient  pressure  to  cause 
steady,  even  removal  of  metal. 

8.  Keep  work  in  motion  across  face  of  wheel. 


Addendum  to  Task  I.OB 


—   BANDSAW-SAEETY 


1.  The  saw  guide  must  be  within  one-half  inch  of  the  stock  to  be  cut 
before  power  is  turned  on. 

2.  Do  not  allow  fingers  to  come  closer  than  2  inches  from  the  saw 
blade  when  cutting  stock* 

3.  Do  not  permit  hands  to  cross  the  saw  line  while  operating  the 
handsaw. 

4.  Do  ncc  stand  on  the  right  side  of  the  handsaw  while  it  is  being 
used. 


5.  Cylindrical  shock  must  not  be  cut  on  the  handsaw  without  the  use  of 
V-blocks. 

6.  The  guide  must  not  be  adjusted  while  the  machine  is  in  operation. 

7.  Do  not  cut  stock  unless  it  is  supported  against  the  downward  thrust 
of  the  saw. 

8.  If  the  handsaw  blade  should  break  while  tr.e  machine  is  in  operation, 
immediately  shut  off  the  power,  keeping  clear  of  the  saw,  and 
notify  the  instructor  at  once. 

9.  Do  not  reach  around  the  handsaw  blade  to  remove  work, 

10.  Do  not  overcrowd  the  handsaw. 

11.  Clean  off  the  handsaw  and  the  floor  around  the  handsaw  when  through 
using  the  machine. 


r 


Addendum  to  Task  1.0  B 


SAFETY  WITH 
HORIZONTAL  HANDSAW  OR  POWER  HACKSAW 

1.  Always  wear  safety  glasses. 

2.  Never  wear  loose  fitting  clothing  when  using  a  power  hacksaw. 

3.  Keep  all  guards  and  safety  devices  in  good  working  order  and  in 
place. 

4.  Make  all  adjustments  with  the  power  off. 

5.  Keep  floor  clear  of  grease,  oil,  and  short  pieces  of  metal  at  all 
tlmeb. 

6.  Never  clean  chips  from  the  saw  while  it  is  running 

7.  Never  clean  chips  from  the  machine  with  the  hands... use  a  brush. 

8.  Handle  cut  pieces  carefully,  because  they  contain  burrs  which  can 
cause  serious  cuts. 

9.  When  shutting  off  the  hacksaw,  wait  until  the  blade  stops  completely 
before  leaving  the  area. 

10.  Always  clamp  the  work  securely  in  the  saw  vice. 

11.  Before  starting  the  saw,  be  sure  the  blade  is  up  out  of  contact 
with  the  work.    After  the  blade  is  in  motion,  let  it  down  gently 
onto  the  work,  holding  up  on  the  handle  slightly  to  reduce  the 
pressure  while  the  blade  is  starting  its  cut. 

12.  Clamp  angle  Iron  with  the  ridge  up.    Two  or  more  may  be  cut  at  the 
same  time  by  nesting  them. 

13.  Make  sure  the  teeth  of  the  blade  are  pointing  in  the  direction  of 
the  cut. 

14.  Do  not  push  down  on  the  saw  to  add  pressure  to  the  blade.  The 
teeth  can  cut  only  as  fast  as  their  size  will  permit. 

15.  Use  water  soluble  cutting  oil  when  cutting  with  the  power  hacksaw. 
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Addendum  to  Task  I.O  B 

TOOL  AND-  DU  -CUTTING-MACHINE  SAFETY 

Attach  plastic  or  metal  pieces  securely  to  the  table. 

Move  milling  cutters  at  a  rate  suited  to  the  material  being  machined. 

Operate  the  air  controls  with  low  pressure  (2  lbs.). 
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Addendum  to  Task  I.O  B 


■■      "USING  THE  LATHE  SAFELY 

1.  Do  not  wear  loose  sleeves  or  neckties  while  operating  the  lathe. 

2.  Examine  stock  intended  for  turning  for  defects  before  placing  it  in 
lathe.  * 

3.  Securely  lock  in  stock  before  lathe  is  started. 

A.    Check  stock  by  hand  to  be  sure  it  will  clear  tool  rest. 

5.  Hold  tools  firmly  as  taught  while  turning  stock. 

6.  Take  care  to  prevent  turning  tools  from  catching  in  turning  stock. 

7.  Before  using  caliper,  stop  late. 

8.  Tool  rest  must  be  kept  proper  distance  from  stock  and  must  be 
centered  Just  above  stock  to  be  turned.    Tool  rest  should  not  be 
adjusted  when  lathe  is  operating. 

9.  Large  diameter  stock  should  not  be  turned  at  high  speed. 

10.  Avoid  burning  lathe  tools  by  taking  too  heavy  a  cut  or  scraping  too 
long  on  a  surface. 

11.  Use  only  proper  metal  working  tools  designed  for  lathe  work. 

12.  Keep  lathe  tools  sharp. 

13.  Keep  lathe  tool  in  rack  when  not  being  used. 

14.  Never  put  your  hand  on  revolving  stock. 

15.  Wear  goggles  or  face  shield  when  operating  lathe. 

16.  Stand  to  one  side  whan  turning  power  on. 

17.  Clean  off  lathe  when  finished  using  it. 

18.  Observe  all  safety  rules  and  procedures  outlined  by  the  instructor 
and  manufacturer. 
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Addendum  to  Task  1.0  B 


SURFACE  GRINDER  SAFETY 


Secure  work  firmly  in  machine. 

Select  correct  wrenches,  hold  downs,  clamps,  etc.,  for  machine  and 
work. 

Run  table  and  work  through  complete  cycle  of  process  by  hand  before 
turning  on  power  feed. 

Keep  hands  away  from  moving  parts  while  automatic  feed  is  engaged. 


Addendum  to  Task  I.O  B 


METALWORK  SHAPER  SAFETY 

1.  Use  soft  hammer  or  mallet  to  set  work  on  the  parallels. 

2.  Secure  work  firmly  in  the  machine. 

3.  Select  prescribed  tool  for  the  job. 

4.  Set  machine  for  indicated  depth  of  cut. 

5.  Be  sure  that  ram  and  head  will  clear  your  work  and  any  holding 
device. 

6.  Check  to  see  that  starting  level  is  in  neutral  position  before 
starting  motor. 

7.  Stand  to  one  side  of  machine  when  starting. 
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Addendum  to  Task  1.0  B 

METALWORK  PLANER  SAFETY 

!•  Secure  work  firmly  in  the  machine. 

2.  Select  prescribed  tool  for  the  Job« 

3.  Set  machine  ^or  indicated  depth  of  cut. 

4.  Make  sure  that  work  clears  cross  rail  and  sides  of  machine. 

5.  See  that  stops  are  set  for  controlling  the  movement  of  table. 

6.  Check  to  see  that  starting  lever  is  in  neutral  position  before 
starting  the  motor. 

7.  Keep  your  hands  away  from  cutting  tool  and  line  of  travel  of  moving 
parts  of  machine. 
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Addendum  to  Task  I.O  B 


THERMOFORMING  (PLASTIC)  SAFETY 

1.  Wear  eye  protection. 

2.  Check  thickness  of  plastic  and  adjust  frame  for  thickness. 

3.  Turn  on  heating  unit  and  keep  hands  from  heated  surfaces  to  avoid 
burns . 

4.  Regulate  pressures /machine  to  specifications  provided  by  instructor. 

5.  Observe  safe  operation  of  machine  clamps,  he^eTTsrcc^. 

6.  Keep  hands  from  heated  plastic  until  properS,^__96oled. 

7.  Use  safety  air  nozzle  to  cool  plastic  and  be  careful  to  direct  air 
only  on  the  plastic. 
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Addendum  to  Task  UO  B 


MILLING  MACHINE  SAFETY 


!•    Do  not  attempt  to  operate  the  milling  machine  until  you  are  thoroughly 
familiar  with  it.    When  in  doubt,  secure  additional  instructions. 

2.  Wear  appropriate  clothing  for  safety. 

3.  Get  help  to  move  any  heavy  attachment  like  the  vise,  dividing  head, 
rotary  table,  etc. 

4.  Use  a  small  brush  to  remove  chips.    Do  not  brush  metal  scraps  with 
ydur  hand. 

5.  Stop  the  machine  before  attempting  to  remove  chips. 

6.  Never  reach  over  or  near  the  rotating  center. 

7.  Make  sure  the  holding  device  is  mounted  solidly  to  the  blade,  and 
the  work  held  firmly.  Spring  or  vibrating  can  cause  thin  cutters 
like  the  sitting  saw  to  jam  and  shatter. 

8.  Do  not  talk  to  anyone  while  operating  the  machine. 

9.  Do  not  allow  anyone  to  turn  on  your  machine  for  you. 

10.  Be  thoroughly  familiar  with  the  STOP  level. 

11.  Treat  any  small  cuts  and  skin  punctures  as  potential  infections. 
Clean  them  thoroughly,  apply  antiseptic  and  cover  the  injury  as 
appropriate.    Report  any  injury,  even  minor  ones,  to  the  instructor. 

12.  Keep  the  floor  around  the  machine  clear  of  chips  and  wipe  up 
spilled  cutting  fluid  immediately. 

13.  Do  not  permit  work  clothes  to  become  saturated  with  cutting  fluids 
or  oil.    Clean  work  clothes  on  a  regular  basis  to  prevent  fire 
hazards. 

14.  Put  all  oily  rages  used  to  wipe  down  the  machine  in  a  metal  container 
that  can  be  closed  tightly. 
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Addendum  to  Task  I.O  3 


POLISHING/BUFFING  SAFETY 

1.  Wear  eye  protection, 

2.  Hold  work  securely  using  both  hands, 

3.  Ask  instructor  for  special  permission  to  buff  small  pieces. 
A.  Apply  compound  sparingly. 

5.  Keep  hands  away  from  the  buffing  wheel  while  it  is  in  motion. 

6.  Hold  work  below  center  (horizontal  axis)  as  wheel  revolves  toward 
you. 

7.  Buff  flat  surfaces  from  center  toward  lower  edge.    Sharp  edges  ' 
should  point  downward. 

8.  Press  material  against  wheel  with  only  sufficient,  pressure  to  causa 
wheel  to  polish  the  material. 

9.  Turn  off  power  after  using  buffer. 
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Addendum  to  Task  1.0  B 


DRILL  PRESS  SAFETY 

1.  Wear  eyeshields  while  operating  the  drill  tress. 

2.  Clamp  shall  work  in  the  vise  or  fasten  it  to  the  table. 

3.  Remove  chips  and  shavings  with  a  brush  not  with  the  hands.  Stop 
the  drill  press  before  cleaning  the  table. 

4.  Keep  fingers  away  from  moving  parts. 

5.  Keep  hair,  gloves,  and  loose  clothing  away  from  all  moving  parts. 

6.  Be  sure  that  keys,  drifts,  and  wrenches  are  all  removed  before 
starting  the  drill  press. 

7.  Make  certain  bits  are  firmly  clamped  to  prevent  the  chuck  from 
becoming  disengaged. 

8.  Holes  to  be  drilled  must  be  clearly  marked. 

9.  Use  a  "V-block"  for  round  or  irregular  shaped  stock. 

10.  The  only  adjustment  that  can  be  made  on  the  drill  press  while  it  is 
running  is  the  speed  adjustment. 

11.  Remove  tie,  rings,  and  wrist  watch  before  using  the  drill  press. 

12.  Keep  the  floor  around  the  machine  clear  of  scraps  and  material. 

13.  Be  sure  there  is  no  oil  on  the  floor  around  the  drill  press. 

14.  Be  sure  the  power  is  off  before  you  leave  the  machine. 

15.  Set  up  the  work  so  you  will  not  damage  the  vise  or  table  by  drilling 
into  them. 

16.  Use  only  sharp  bits  or  the  proper  accessories  with  the  drill  press. 

17.  Clean  the  table  and  the  floor  around  the  machine  when  you  are 
through  using  it. 

18.  Never  talk  to  the  operator  of  a  drill  press  in  use. 
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UNIT  1.0  C 


INTRODUCTION  TO  LEADERSHIP/ 
JOB  COMMUNICATIONS 
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UNIT 


1.0  C 


INTRODUCTION  TO  LEADERSHIP 


TASK 


l.Ol 


WORK  COOPERATIVELY  WITH  FELLOW 
STUDENTS 


PERFORMANCE  OBJECTIVE: 

Given  instruction  and  an  opportunity  to  meet  fellow  students  in  the 
vocational  program  environment,  work  cooperatively  with  fellow  students 
as  well  as  with  other  students  in  related  vocational  learning  activities. 
Meet  the  instructor's  standards  and  cooperate  to  the  satisfaction  of 
fellow  students  as  a  group. 


PERFORMANCE  ACTIONS: 


I.OIOI 


Participate  in  class  and  group  learning  activities. 


1.0102 


Encourage  team  work. 


1.0103 


Help  plan  student  acti-uities  that  promote  cooperation. 


PERFORMANCE  STANDARDS: 


Work  cooperatively  with  fellow  students  to  the  standards  of 
the  instructor  and  to  the  standards  expected  by  fellow  students 
as  a  group. 


SUGGESTED  INSTRUCTION  TIME:    N/A    (Integrated  training) 
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UNIT  1.0  C  INTRODUCTION  TO  LEADERSHIP 

TASK  1.02  DEMONSTRATE  DESIRABLE  CHARACTERISTICS 

OF  LEADERSHIP 


PERFORMANCE  OBJECTIVE: 


Given  an  introduction/orientation  to  desirable  qualities  of  a  good 
leader,  describe  characteristics  typical  of  a  good  leader,  discuss 
desirable  leadership  qualities,  and  demonstrate  an  ability  to  follow  as 
well  as  take  a  leadership  position.    Performance  should  be  satisfactory 
to  the  instructor  and  fellow  students. 


PERFORMANCE  ACTIONS: 


1.0201  Define  (process  of)  leadership  and  why  it  is  desirable 
in  a  job  situation. 

1.0202  Describe  (minimum  of  five)*  positive  characteristics 
desirable  in  a  good  leader  (based  on  instruction) . 

1.0203  Identify  (three)  basic  steps  to  becoming  a  good 
leader. 

1.0204  Identify  (five)  benefits  from  developing  good 
leadership  qualities. 

1.0205  Demonstrate  leadership  qualities  by  participating  as 
a  fellow  or  member  of  a  group  and,  if  required, 
participating  as  a  group  leader. 

^Standards  of  instructor  apply. 


PERFORMANCE  STANDARDS: 


-    Participate  as  a  contributing  member  of  a  group,  such  as  the 
vocational  class  or  VICA,  and  demonstrate  desirable  leadership 
qualities  as  outlined  by  the  vocational  program  instructor. 


SUGGESTED  INSTRUCTION  TIME:  N/A 
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UNIT 


1.0  C 


INTRODUCTION  TO  LEADERSHIP 


TASK 


1.02 


DEMONSTRATE  DESIRABLE  CHARACTERISTICS 
OF  LEADERSHIP  (Con't.) 


RELATED  TECHNICAL  INFORMATION: 

-  VICA  Objectives. 

-  State  Department  of  Education,  District,  and  instructor 
supplied  materials. 

(NOTE:    A  student  self-rating  checklist  may  be  used  in  evaluation 
may  include  ratings  by  other  students  as  well  ,as  by  the 
instructor.) 
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Addendum  to  Task  1.02  C 


LEADERSHIP  RATING  SCALE 


DIRECTIONS: 


Check  the  appropriate  parenthesis  to  indicate  your 
impression  of  the  leadership  -characteristics 
being  rated. 


1. 
2. 
3. 
4. 
5. 
6. 
7. 

8. 
9. 

10. 
11. 
12. 
13. 
14. 
15. 

16. 
17. 

18. 

L9  . 
20. 


Exerts  positive  leadership. 

Thoaghful  of  feelings  of  others. 

Enthusiasm  is  sincere  and  contagious. 

Perserves  until  job  is  completed. 

Cheerful  disposition. 

Gets  along  well  with  team  members. 

Gets  along  well  with  instructor/ 
supervisor . 

Reacts  constructively  to  criticism. 

Punctual  and  gets  job  assignment 
done  on  time. 

Free  from  prejudice. 

Enjoys  being  a  part  of  a  group. 

Reliable. 

Adaptive  to  most  situations. 

Not  easily  discouraged. 

Applies  self  to  problems  of  job 
assignment. 

Admits  mistakes  when  made. 

Tries  to  understand  the  other 
fellow's  point  of  view. 

Makes  decisions  quickly  and  accurately. 

Seeks  advise  of  others  when  appropriate. 

Looks  for  opportunities  to  make 
improvements  in  job  or  work  assignments. 
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UNIT  1.0  C  INTRODUCTION  TO  LEADERSHIP 

TASK  1.03  (Optional)  PARTICIPATE  IN  VICA  CLUB  ACTIVITIES* 


PERFORMANCE  OBJECTIVE: 

Given  an  introduction/orientation  to  the  Vocational  Industrial  Club  of 
American  (VICA)*,  describe  the  general  purposes  of  VICA,  describe  a 
typical  VICA  program  at  a  vocational  center,  recall  from  memory  the  VICA 
motto,  state  the  VICA  pledge  from  memory,  identify  the  symbols/symbolism 
in  the  VICA  emblem,  identify  what  the  colors  of  the  VICA  organization 
represent.    Performance  should  be  acceptable  to  the  VICA  Cliib  sponsor, 
instructor,  and  VICA  Club  members. 

*0r  a  alternate,  approved  student  organization. 


PERFORMANCE  ACTIONS: 

Join  the  VICA  Club  sponsored  by  the  Career  Center 
and  vocational  program. 

Participate  actively  as  a  member  or  an  officer  in 
the  local  VICA  Club.  % 

Describe  the  purpose  of  VICA. 

Recall  from  memory  the  VICA  motto. 

State  the  VICA  pledge  from  memory. 

Name  a  minimum  of  five  beliefs  the  VICA  creed 
emphasizes. 


PERFORMANCE  STANDARDS: 

-    Demonstrate  orally  or  in  writing,  from  memory,  accurate  recall 
of  the  VICA  motto,  pledge,  and  at  least  five  of  the  six 
beliefs  of  the  VICA  creed,  and  describe  the  purpose  of  VICA  to 
the  satisfaction  of  the  VICA  sponsor  or  VICA.  Club  officers  and 
members  as  well  as  to  the  satisfaction  of  the  vocational 
program  instructor. 


SUGGESTED  INSTRUCTION  TIME:  N/A 


1.0301 

1.0302 

1.0303 
1.0304 
1.0305 
1.0306 
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UNIT 


1.0  C 


INTRODUCTION  TO  LEADERSHIP 


TASK 


1.03  (Optional) 


PARTICIPATE  IN  VICA  CLUB  ACTIVITIES* 
(Con't.) 


RELATED  TECH5ICAL  INFORMATION: 

\  J 
,  VICA  publlc^on(s)  . 

-  ^7ltA  emblem. 

-  VICA  motto,  pledge,  and  creed. 

-  Local  VICA  Club  In  Career  Center. 


/ 
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UNIT  1.0  C  JOB  COMMUNICATIONS  . 

TASK  1.C4  (Optional)  DEMONSTRATE  PROPER  USE  OF 

PARLIAMENTARY  PROCEDURE 


PERFORMANCE  OBJECTIVE: 


Given  inst  vction,  apply  the  principles  of  parliamentary  procedure  and 
describe  the  characteristics  of  a  good  chairman. 

PERFORMANCE  ACTIONS: 

1.  Identify  two  basic  principles  upon  which  parliamentary 
procedure  is  based. 

2.  List  two  important  characteristics  of  a  "good"  chairman. 
i.      Define  or  identify  types  of  motions. 

4.  Describe/idencif    the  order  of  business  for  a  meeting 
conducted  by  pa.  .  mentary  procedure. 

5.  Describe/ a..     .ify  the  characteristics  of  the  kinds  of 

•  motions  used  in  conducting  a  typical  meeting  by  parlia- 

mentary procedure. 

6.  Demonstrate  ability  to  use  parliamentary  procedure 
correctly. 


PERFORMANCE  STANDARDS: 

-    Define  parliamentary  procedure  and  how  it  is  used  to  contribute 
to  a  meeting,  identify  the  characteristics  of  a  good  chairman, 
and  used  parliamentary  procedures  correctly  meeting  the 
standards  of  the  instructor. 


SUGGESTED  INSTRUCTION  TI.ME:  N/A 

(NOTE;        "This  activity  should  be  Integrated  into  VICA  activiti. 
and  objectives.") 


RELATED  TECHNICAL  INFORMATION: 

-  Robert's  Rules  of  Order. 

-  VICA  Club. 

-  Public  Speaking. 
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UNIT  1.0  C  JOB  COMMUNICATIONS 

TASK        •   1.05  (Optional)  COMMUNICATE  A  MESSAGE  BY  THE  MEDIUM 

OF  A  SPEECH 


PERFORMANCE  OBJECTIVE: 


) 

Given  instruction,  list  purposes  of  a  speech,  characteristics  of  a 
speech,  and  write  and  orally  deliver  a  speech/  The  delivered  speech 
should  contain  accurate  information,  be  technically  correct  iii  organi- 
zation and  delivery,  and  the  intended  message  should  be  communicated. 

PERFORMANCE  ACTIONS: 

1.  Identify  three  purposes  for  making  a  speech. 

2.  Write  an  outline  for  a  proposed  speech. 

3.  List  at  least  five  methods/ways  to  make  a  speech 
effective/interesting. 

4.  Deliver  a  three  to  five  minute  speech  that  successfully 
communicates  the  intended  message. 

PERFORMANCE  STANDARDS: 

-    Successfully  communicate  intended  message  by  a  speech  using 
proper  techniques  and  meeting  instructor's  (or  VICA  sponsor's) 
standards . 


ALTERNATE  STANDARD: 

-    Student  is  to  describe  verbally,  task  being  performed,  techni- 
ques used,  etc.,  to  the  instructor's  standards. 

SUGGESTED  INSTRUCTION  TIME:  N/A 

(NOTE:        "This  ^c"x"ity  may  be  integrated  into  VICA  activities  and 
objective:*  '') 


RELATED  TECHNICAL  INFORMATION; 

-  VICA  Club. 

-  Communications. 
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UNIT  1.0  D 
PREPARING  FOR  WORK 


ERIC 
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UNIT  1.0  D 


TASK  1.0. 


PREPARING  FOR  WORK 


DESCRIBE  THE  FREE  ENTERPRISE  SYSTEM 
AND  THE  DIFFERENCE  BETWEEN  LABOR  AND 
MANAGEMENT 


PERFORMANCE  OBJECTIVE: 

Given  an  introduction/orientation  to  the  free  enterprise  system  of 
economics,  describe  to  the  satisfaction  of  the  instructor  the  free 
enterprise  system  of  economics  as  found  in  the  United  States  and  describe 
the  relationship  between  labor  and  management. 

PERFORMANCE  ACTIONS: 

1.0101  Read  assignments  in  trade  magazines  or  periodicals.  - 

1.0102  Listen  to  talks  by  representatives  of  labor  and 
management . 

1.0103  Discuss  the  Free  Enterprise  System  as  represented  by 
business/industry  in  the  United  States. 

1.0104  Discuss  problems  concerning  employee  management- 
trade  union  transactions. 


PERFORMANC    STANDARDS : 

-    To  the  satisfaction  of  the  instructor  describe  the  Free 

Enterprise  System  of  economics  as  represented  by  business/- 
industry  in  the  United  States. 


SUGGESTED  INSTRUCTION  TIME:  N/A 


RELATED  TECHNICAL  INFORMATION: 

-  Free  Enterprise  System  of  Economics, 

-  Management  and  Labor  Relationships. 
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UNIT 
TASK 


1.0  D 
1.02 


PREPARING  FOR  WORK 

INTERPRET  LABOR  LAWS  AND  REGULATIONS 


PERFORMANCE  OBJECTIVES: 

Given  Instruction,  necessary  references  concerning  labor  laws  and 
regulations,  interpret  typical  labor  laws  and  regulations.  Performance 
must  meet  the  instructor's  standards. 


PERFORllANCE  ACTIONS: 

1.0201  Identify  and  interpret  the  "Fair  Labor  Standards 
Act." 

1.0202  State  the  minimum  wage  for  a  worker. 

1.0203  State  the  typical  minimum  age  for  a  worker. 

1.0204  Define  overtime. 

1.0205  Identify  local  or  State  laws  that  affect  the  worker, 

PERFORMANCE  STANDARDS: 

-  Interpret  typical  labor  lav;s  and  regulations  of  the  Federal, 
State,  and  local  level  that  affect  the  worker, 

-  The  instructor's  standards  must  be  met. 

SUGGESTED  INSTRUCTION  TIME:  N/A 
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UNIT  1.0  D  PREPARING  FOR  WORK 

TASK  1.03  INTERPRET  PAYROLL  DEDUCTIONS  FOR 

TAXES,  ETC. 


PERFORMANCE  OBJECTIVE: 

Given  instruction  and  sample  forms  concerning  income  tax  and  other 
withholdings,  interpret  the  typical  forms  used  in  income  tax  and  other 
withholdings  .to  the  satisfaction  of  the  instructor  and  itemize  typical 
payroll  deductions  that  worker  encounters.    Performance  must  be  to  the 
instructor's  standards. 


PERFORMANCE  ACTIONS: 

Obtain  a  social  security  card  (if  not  acquired 
already),  [Recommended] 

Identify  the  purposes  of  social  security  withholdings 
from  pay. 

Describe  who  is  qualified  for  unemployment  compensation. 

Describe  who  qualifies  for  workmen's  compensation. 

Complete  typical  forms  used  for  Federal  Income  Tax 
Withholdings. 

Interpret  a  typical  Federal  Income  Tax  Wage  and  Tax 
Statement  form. 

Identify  typical  payroll  deductions. 


PERFORMANCE  STANDARDS: 

-  Given  typical  forms  used  for  payroll  deduction  and  reporting 
of  income  and  other  taxes,  interpret  payroll  deductions  and 
other  statements  on  the  forms. 

-  Performance  must  be  to  the  instructor's  standards. 


SUGGESTED  li'STRUCTION  TIME:  N/A 


1.0301 

1.0302 

1.0303 
1.030A 
1.0305 

1.0306 

1.0307 


UNIT  1.0  D 

TASK  1.04 


PREPARING  FOR  WORK 

IDENTIFY  TYPICAL  CAREER  OPPORTUNITIES 


PERFORMANCE  OBJECTIVE: 

Given  instruction,  data  on  the  local  business  and  industry,  opportunities 
to  study  entry-level  job  opportunities;  identify  the  major  categories  of 
potential  employers  in  the  local  conraunity  (and  the  key  characteristics 
of  each) . 


PERFORMANCE  ACTIONS: 

"Performance  actions  may  vary  from  career  center  to  career  center  due  to 
the  potential  employers  served  and  based  on  the  emphasis  of  the  individual 
vocational  program." 


PERFORMANCE  STANDARDS: 

-  Identify  typical  types  of  entry-level  jobs,  in  the  local 
community,  and  the  major  characteristics  that  distinguish  them 
based  on  given  Instruction,  local  market  data,  and  student 
observation. 

-  Meet  instructor's  standards. 


SUGGESTED  INSTRUCTION  TIME:     1  Hour 
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UNIT  1.0  D 

TASK  1.05 


PREPARING  FOR  WORK 
LOCATE  JOB  OPPORTUNITIES 


PERFORMANCE  OBJECTIVE: 

Given  job  placement  information  such  as  newspaper  ads  and  personal 
contacts,  list  a  minimum  of  ten  specific  Jobs  in  the  community.  One 
week  will  be  allowed  to  complete  the  task. 


PERFORMANCE  ACTIONS: 


1.0501  Identify  job  opportunity  areas  as  related  to  training, 
skills,  and  interests. 

1.0502  Contact  (or  list)  various  employment  opportunity 
sources: 

a.  Job  placement  office. 

b.  Want  ads. 

c.  Employment  Security, 

d.  Other  sources  such  as  family,  friends,  school 
officials,  etc. 

1.0503  Estimate  competition  for  Job  opportunities  (number 
of  other  persons  wanting  same  job)  an<?  target  enough 
job  opportunities  to  statistically  qualify  for  one 
opportunity. 


PERFORMANCE  STANDARDS: 

-  Student  must  list  a  minimum  of  ten  specific  jobs  in  the 
community  ad  advertised  in  the  newspaper  or  media  or  through 
personal  contacts. 

-  The  jobs  must  be  available  currently. 


SUGGESTED  INSTRUCTION  TIME:     *  (Integrated) 


ERIC 


Iji) 


70 


UNIT 


1.0  D 


PREPARING  FOR  WORK 


TASK 


1.06  (Optional) 


PREPARE  RESUME 


PERFORMANCE  OBJECTIVE: 

Given  examples  of  suitable  resume/personal  data  sheets,  prepare  and 
(or  print  at  a  minimum)  a  personal  resume  on  paper  acceptable  to  the 
instructor  with  all  errors  acceptable  corrected. 

PERFORMANCE  ACTIONS: 


1.0602       Outline  the  essential  information  a  resume  of 
personal  data  sheet  should  contain: 


a.  Personal  data  such  as  name,  address,  telephone, 
age,  physical  descriptions,  marital  status, 
etc. 

b.  Job  objective  or  skills  offered. 

c.  Training. 

d.  Experience. 

e.  Accomplishments,  interests,  etc. 

f.  References. 


1.0603       Prepare  a  resume  that  Is  acceptable  to  the  instructor 


Prepare  resume/personal  data  sheets  on  paper  and  in  a  form  " 
acceptable  to  the  instructor  with  all  errors  acceptable 
corrected. 


SUGGESTED  INSTRUCTION  TIME:     2  Hours 

RELATED  TECHNICAL  INFORMATION: 

-    Job  Seeking  -  How  and  Where,  Columbia,  SC:     South  Carolina 
State  Department  of  Education,  1981. 


1.0601 


Define  the  basic  purpose  of  the  resume. 


PERFORMANCE  STANDARDS: 
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UNIT  1.0  D 

TASK  1.07 


PREPARING  FOR  WORK 
COMPOSE  APPLICATION  LETTER 


PERFORMANCE  OBJECTIVE: 

Given  a  newspaper  ad  for  a  job,  compose  a  letter  of  application.  The 
letter  must  be  mailable  and  must  include  all  necessary  personal  information. 

PERFORMANCE  ACTIONS: 

1.0701  Assemble  necessary  information,  supplies,  and 
equipment. 

1.0702  Compose  a  letter  of  application  for  a  given  business 
position.    Include  the  necessary  information. 

1.0703  Proofread  the  letter,  correcting  all  errors. 


PERFORMANCE  STANDARDS: 

-  Compose  a  letter  of  application  for  a  position  advertised  in 
the  local  newspaper  and  suitable  for  the  skills  and  experience 
of  the  student  or  for  the  hypothetical  position  described  by 
the  instructor. 

-  Include  necessary  personal  information  and  prepare  the  letter 
in  mailable  form. 


SUGGESTED  INSTRUCTION  TIME:  Optional 


RELATED  TECHNICAL  INFORMATION: 

-    Job  Seeking  -  How  and  Where,  Columbia,  SC:     South  Carolina 
State  Department  of  Education,  1981. 
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UNIT  1.0  D  PREPARING  FOR  WORK 

TASK  1.08  COMPLETE  A  TYPICAL  EMPLOTOENT 

APPLICATION  FORM 


PERFORMANCE  OBJECTIVE: 


Given  an  employment  application  form  typical  of  the  job,  cocplete  the 
form  with  all  information  accurate,  neatly  typed  or  printed  in,  and 
aligned  in  the  form  blanks. 


PERFORMANCE  ACTIONS: 

1.0801  Assemble  minimum  necessary  information: 

a.  Personal  information  such  as  nama,  address,  and 
date  of  birth. 

b.  Data  related  to  applicant  such  as  social 
security  number,  etc. 

c.  Schooling  or  training  information. 

d.  Past  employment  record. 

e.  References. 

1.0802  Complete  the  application  form  following  directions 
carefully  with  neat,  aligned  entries. 

1.0803  Proofread  the  completed  form  for  errors  or  incomplete 
blanks. 

PERFORMANCE  STANDARDS: 

-  Complete  an  employment  application  form  typical  of  the  job 
with  all  information  accurate,  neatly  printed  or  typed  in  and 
aligned  in  the  form  blanks  to  the  instructor's  standards. 

SUGGESTED  INSTRUC .  ION  Til'  .:     3  Hours 

RELATED  TECHNICAL  INFORMATION: 

-  Job  Seeking  -  How  and  Where,  Columbia,  SC:     South  Carolina 

State  Department  of  Education,  1981. 
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UNIT 
TASK 


1.0  D 
1,09 


PREPARING  FOR  WORK 
INTERVIEW  FOR  A  JOB 


PERFORMANCE  OBJECTIVE: 

Given  instruction  on  how  to  interview  for  a  job,  a  job  interview  check- 
list, and  a  mock  job  interview;  complete,  a  job  interview  to  the  satis- 
faction of  the  instructor. 


PERFORMANCE  ACTIONS: 


1.0901 


Prepare  for  the  interview. 


a. 
b. 


Prepare  personal  appearance. 

Prepare  necessary  information,  references,  or 

other  material  for  the  interview. 


1.0902 


Arrive  at  the  appropriate  time  and  identify  yourself 
and  your  purpose  or  appointment. 


1.0903 


Giva  a  good  Impression  in  meeting  the  interviewer. 


1.0904 


Exchange  essential  information  with  the  interviewer 
to  reflect  your  job  skills,  training,  and  experience 
as  well  as  your  personality.    In  addition,  learn 
about  the  job  opportunity  and  employer. 


PERFORMANCE  STANDARDS : 


Complete  a  mock  job  interview  to  the  satisfaction  of  the 
instructor  following  suggested  procedures. 


SUGGESTED  INSTRUCTION  TIME:    3  Hours 


UNIT 


1.0  D 


PREPARING  FOR  WORK 


TASK 


1.10  (Optional) 


COMPOSE  FOLLOW-UP  LETTER 


PERFORMANCE  OBJECTIVE: 

Given  a  case  situation  by  the  instructor  or  from  the  textbook,  compose 
and  write  a  follow-up  letter  appropriate  to  the  job  application  or 
interview  situation  and  in  mailable  form.    The  finished  letter  must  meet 
the  instructor's  standards. 


PERFORMANCE  ACTIONS: 


1.1001  Assemble  necessary  information,  supplies,  and 
equipment . 

1.1002  Compose  a  follow-up  letter,  in  mailable  form,  to  a 
given  job  application  or  interview  situation. 

1.1003  Proofread  the  letter,  correcting  all  errors. 


PERFORMANCE  STANDARDS: 


Compose  and  write  a  follow-up  letter  appropriate  in  the 
judgement  of  the  instructor  to  *a  given  job  application  or 
interview  situation  and  in  mailable  form. 


SUGGESTED  INSTRUCTION  TIME:  Optional 


RELATED  TECHNICAL  INFORMATION: 


Job  Seeking  -  How  and  Where,  Columbia,  SC:     South  Carolina 
State  Department  of  Education,  1981. 
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UNIT  I .0  D 


PREPARING  FOR  WORK 


TASK  1.11  IDENTIFY  POST-SECONDARY  CAREER 

DEVELOPMENT  OPPORTUNITIES 


PERFORMANCE  OBJECTIVE: 

Given  an  orientation  to  similar  post-secondary  career  development 
programs,  such  as  offered  at  Greenville  Technical  College,  a  report  of 
skill  competencies  developed  during  secondary  training,  and  other 
information  as  needed;  identify  poet-secondary^^areer  development 
opporttyiities. 

I 

PERFORi|aNCE  ACTIONS: 

^      1.1101  Identify: 

a.  Need  for  additional  training  at  the  post- 
secondary  level. 

b.  Benefits  from  additional  training. 

1.1102       a.      Identify  post-secondary  traihing  programs 
available  at  GTC. 
b.      Identify  how  post-secondary  (GTC)  training 
differs  from  secondary  training  in  related 
areas . 

1.U03       Visit  GTC  program  of  possible  interest.    Talk  with 

instructor,  department  head,  or  admissions  counselor 
at  GTC. 

1.1104  Determine,  with  secondary  and  post-secondary  personnel 
assistance.  If  exemption  of  post-secondary  level 
training  Is  recommended. 

1.1105  Accompli«h  the  required  steps  to  apply  or  test  for 
exemptions  (If  applicable). 

PERFORMANCE  STANDARDS; 

-    Identify  post-secomiary  training  opportunities,  sp«cificallv 
at  GTC,  to  include:^  Associate  Degree  or  Diploma  in  area  of 
possible  career  Interest. 


SUGGESTED  IN STRICT I ON  TIME:     h  Hours  Approximately 


UNIT  1.0  E 

INTRODUCTION  TO  DESIRABLE  JOB/LEARNING 
CHARACTERISTICS /HABITS /ATTITUDES 
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UNIT  l.O  E 


INTRODUCTION  TO  DESIRABLE 
JOB /LEARNING  CHARACTERISTICS 
HABITS/ATTITUDES 


TASK 


KOI 


DESCRIBE  GOOD  WORK  HABITS  IMPORTANT 
TO  JOB  SUCCESS 


PERFORMANCE  OBJECTIVE: 

Given  introduction/orientation  to  desirable  work  habits,  as  described  by 
potential  employers  or  tradesmen,  demonstrate  desirable  (good)  work 
habits  (based  on  information  provided  by  the  i'  jtructor)  that  represent 
typical  standards?  expected  by  business/industry  (potential  employers) 
for  entry  employment  success. 


PERFORMANCE  ACTIONS: 


1.0101 


Identify  specific  criteria  for  success  in  typical 
entry  level  Job  categories. 


1.0102 


Participate  in  planning  student's  learning  activities. 


1.0103 


Maintain  i  clean,  well-organized  learning  situation 
(desk,  looker,  work  area,  shop,  etc.)  which  is 
conducive  to  effective  learning. 


1.0104 


Objectively  receive  instructor  or  othev  critique 
(correction,  criticism,  suggestions ,  etc. )  of 
learning  or  job  performance  (behavior)  or  product  or 
activity. 


1.010-5 


Describe  good  work  habits  and  how  they  are  related 
to  Job  success,  stability,  and  advancement. 


PERFORMANCE  STANDARDS: 


Describe  to  the  instructor's  standards  good  work  habits  that 
are  important  to  Job  success,  stability,  and  advancement. 


SUGGESTED  INSTRUCTION  TIMK:  N/A 
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UNIT 


1.0  E 


INTRODUCTION  TO  DESIRABLE 
JOB/LEARNING  CHARACTERISTICS/ 
HABITS /ATTITUDES 


TASK  1.02  EXHIBIT  SUCCESSFUL  JOB  PERF0RI1ANCE 

CHARACTERISTICS 


PERFORMANCE  OBJECTIVE: 

Given  Instruction,  demonstrate  job  performance  characteristics  that  are 
considered  important  to  entry-level  career  success  in  the  vocational 
field.    A  "Job  Performance  Rating  Sheet"  will  be  used  to  evaluate 
performance  and  all  items  must  be  rated  "frequently"  or  above, 

(NOTE:        It  is  recommended  in  research  findings  that  employer- 
recommended  "Job  performance  characteristics"  and  "work 
attitudes"  be  included  as  part  of  the  vocational  student's 
overall  training  and  that  demonstrated  performance  in  these 
areas  be  included  in  the  total  evaluation  of  the  student.) 


PERFORMANCE  ACTIONS: 

1.0201  Review  important  work  characteristics  for  the 
vocational  field. 

1.0202  Review  the  "Job  Performance  Rating  Sheet"  with  the 
instructor. 

1.0203  Demonstrate  those  work  characteristics  that  are 
considered  important  to  success  in  the  vocational 
field* 


PERFORMANCE  STANDARDS: 

-  Demonstrate  by  personal  performance  the  work  characteristics 
that  are  considered  important. 

-  A  "Rating  Sheet"  will  be  used  to  evaluate  performance  and  all 
items  must  be  rated  "frequently"  (observed)  or  above. 


SUGGESTED  INSTRUCTION  TIME:     3  Hours 

Accompanied  by  addendum  page     (Rating  Sheet) 
Rating  sheet  may  include  the  following  categories: 

Accuracy  of  work* 

-  Care  of  working  space. 

-  Care  of  equipment. 
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UNIT 


0  E 


INTRODUCTION  TO  DESIRABLE 
JOB/LEARNING  CHARACTERISTICS/ 
HABITS /ATTITUDES 


TASK 


1.02 


EXHIBIT  SUCCESSFUL  JOB  PERFORMANCE 
CHARACTERISTICS 


Rating  Sheet  (Con't.): 

-  Speed 

-  Use  of  working  time 

-  Initiative 

-  Attendance 

-  Attitude  toward  fellow  workers 

-  Attitude  toward  teacher 

-  Observance  of  safety  rules 

-  Use  of  materials 

-  Responsibility 

-  Accident  report 

-  Personal  appearance,  cleanliness 
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Addendum  to  Task  1.0  2  E 


JOB  PrlRFORMANCE  ElATING  SHEST 


Student 


Job  Performed 


Dates  from 


to 


Place  of  work 


Supervisor 


DIRECTIONS:     Circle  the  number  that  best  fits  your  opinion  of 

the  student's  performance  using  tne  followi»ig 
factors : 


u 
> 


s 

0 

-a 


c 

3 

o 
u 

CL4 


1.  Gets  to  work  on  time 

2.  Uses  time  properly 

3.  Shows  interest  in  work 

4.  Shows  dependability 

5.  Is  ambitious 

6.  Is  neat  (work  and  self) 

7.  Works  well  with  others 

8.  Follows  directions 

9.  Works  without  supervision 

10.  Shows  good  manners 

11.  Meets  people  well 

12.  Uses  knowledge  on  the  job 

13.  Seeks  assistance,  when  necessary 


1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 


2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 


3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 


4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 


5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 


Does  the  worker  have  the  skills  for  doing  satisfactory  work? 
Yes    No   

List  the  skills  or  characteristics  that  need  to  be  developed 
or  improved  upon: 


Additional  comments: 


ouoe  r visor 
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UNIT  1-0  E  INTRODUCTION  TO  DESIR/3LE 

JOB/LEARNING  CHARACTERISTICS/ 
HABITS /ATTITUDES 

TASK  K03  EXHIBIT  DESIRABLE  WORK  ATTITUDES 


PERFORMANCE  OBJECTIVE: 


Given  Instruction,  demonstrate  work  attitudes  that  the  majority  of 
potential  employerf<  prefer  in  an  entry  level  worker*    Performance  will 
be  evaluated  on  a  "Work  Attitudes  Score  Sheet"  and  a  minimum  of  90 
percent  should  be  attained.    Performance  will  be  rated  throughout 
training  and  should  improve  to  100  percent  by  the  end  of  the  training 
period.* 


PERFORMANCE  ACTIONS: 


1.0301  Review  work  attitudes  considered  important  to 
success  in  the  vocational  field. 

1.0302  Review  the  "Work  Attitudes  Sco7re  Sheet." 

1.0303  Demonstrate  the  type  of  work  attitudes  that  potential 
employers  in  the  local  industry  report  as  important 
to  Job  success. 


PERFORMANCE  STANDARDS: 

-    Demonstrate  to  90  percent  acceptable  rating  on  a  "Work  Attitudes 
Score  Sheet"  to  be  completed  by  the  instructor  those  work 
attitudes  considered'  important  by  local  potential  employers 
for  entry-l<?vel  job  success. 


SUGGESTED  INSTRUCTION  TIME:     3  Hours 


Accompanied  by  addendijn  page:  (Work  Attitudes  Score  Sheet) 

(*N0T1]:      It  is  recommended  in  research  study  findings  that  employer- 
recommended  "job  performance  characteristics"  and  "work 
attitudes"  be  included  as  part  of  the  vocational  student *s 
overall  training  and  that  demonstrated  perfortLance  in  these 
areas  be  included  in  the  total  evaluation  of  the  student.) 
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Addendum  to  Task  1.0  3  E 


WORK  ATTITUDES  SCORE  SHEET 


DIRECTIONS:       Score  the  student  on  the  following  attitudes  and 

work  behavior  by  circling  the  appropriate  descrip- 
tion either  "yes"   (  +  )  or  "no"'   (-)  .     Indicate  any 
comments  to  support  the  rating  or  recommendations. 


Circle  Comments/ 
(No)      (Yes)  Recommendations 


Cooperative 

Courteous 

- 

Loyal  to  program  study  and  job 
team  members 

Tackf ul 

Self  Disciplined 

Respectful 

_  * 

Aler  t 

—  Z  

Motivated 

Responsible 

Trus twor  thy 

Dependable 

Cheerful 

Polite 

In teres  t 

1 

+ 

Friendly 

Sympathetic  (sensitive)  to 
fellow  students 

Accepts  chanqes 

Follows  rules  and  regulations 

Does  share  of  work 

Helps  others,  if  needed 

Works  regularly 

On  time 

Shows  pride  in  work 

+ 

Keeps  promises 

Does  not  waste  time 

Controls  anger 

Accepts  criticism 

Follows  suoerior's  directions 

28  Items  total  TOTAL  (+'s) 


INTERPRETATION 


28  = 

=  100%  ' 

=  Level 

4 

25  = 

'■     90%  = 

=  Level 

3 

22  = 

=     30%  = 

=  Level 

2 

20  = 

=     70%  = 

s  Level 

1 

=     60%  = 

=  Level 

0 

w  '«i  d  o  r*  ^  • 


UNIT  1.0  E 


TASK  1-04 


TNTRODUCTION  TO  DESIRABLE 
JOB /LEARNING  CHARACTERISTICS/ 
HABITS/ATTITUDES 

DEMONSTRATE  RESPECT  FOR  AND  CARE  OF 
SCHOOL  PROPERTY 


PERFORMANCE  OBJECTIVE: 

Given  a  classroom^  shop»  or  other  Instructional  setting  v;lth  access  to 
furniture,  equipment,  tools  and  materials,  and  given  proper  Instruction; 
demonstrate  a  respect  for  and  care  of  public  property  (training 
facilities)  and  Instructional  materials  to  tho  standards  established  by 
The  School  District  of  Greenville  County,  the  career  center,  and  the 
Instructor • 


PERFORMANCE  ACTIONS: 


l.GAOl       Listen  to  Information  prcviv'ed  by  the  instructor  and 
read  given  or  posted  materials  concerning  student 
behavior  and  care  of  property. 

1,0402       Demonstrate  respect  for  and  care  of  public  school 
property  Including: 

a*      Facilities  (building,  classroom) • 

b .  Furnishing  (furniture) • 

c.  Equipment  and  tools. 

d.  Instructural  materials. 


PERFORMANCE  STANDARDS: 

-  Demonstrate  respect  for  and  care  of  school  property  as  repre- 
sented by  the  classroom,  shop,  equipment,  tools  and  materials 
used  in  Instruction. 

-  Performance  must  be  to  the  standards  of  policies  of  the  School 
District,  the  career  center,  and  the  instructor. 

(NOTF:        A  willful  disregard  or  disrespect  (intentional  damage  or 
destruction)  of  Instructional  facilities ,  equipment ,  or 
materials  should  be  considered  a  most  serious  situation  since 
an  employer  typically  would  require  pa5rment  for  intended 
damages  and  might  fire  the  employee  or  bring  legal  charges 
against  the  employee  for  intentional  damage  to  facilities, 
equipment,  or  materials.) 


SUGGESTED  INSTRUCTION  TIME:    N/A  Integrated  during  two-year  training 

period. 
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UNIT  1.0  F 


BASIC  MATH  SKILLS 


i 


UNIT 


1.0  F 


BASIC  MATH  SKILLS 


TASK 


1. 01 


BASIC  MATH  -  FRACTIONS 


PERFORMANCE  OBJECTIVE: 

Given  a  pretest  or  examples  by  the  instructor,  conduct  the  following 
operations  with  fractions: 


1.  Change  any  fraction  to  a  decimal  number,  and  any 
terminating  decimal  number  to  a  fraction. 

2.  Arrange  in  order.. .unit  and  simple  nonunit  fractions. 

3.  Wril'e  equivalent  fractions  in  higher,  lower,  and  lowest 
terms  ^ 

4.  Write  improper  fractions  as  whole  or  mixed  numbers,  and 
mlxf^d  nuo^bers  as  improper  fractions. 

5.  Multiply  fractions  and  mixed  numbers,  expressing  answers 
in  simplest  form* 

6.  Divide  fractions  and  mixed  numbers,  expressing  answers  in 
simplest  form. 

7.  Add  and  subtract  unlike  fractions,  expressing  answers  in 
simplest  form. 

8.  Add  and  subtract  mixed  numbers  with  unlike  fractions, 
expressing  answers  ii)  simplest  form. 

9.  Use  rational  numbers  to  solve  simple  work  problems. 


PERFORMANCE  ACTIONS: 

Consult:    Curriculum  Guide  for  High  School  General  Mathematics, 

Greenville,  SC:  The  School  District  of  Greenville  County, 
1979. 


PERFORMANCE  STANDARDS: 


Student  should  be  able  to  complete  pretest  in  Math  Curriculum 
Guide  with  '90  percent  accuracy. 

Consult  the  Math  Curriculum  Guide  for  pretests,  suggested 
exercises,  and  references. 


(NOTE:        The  level  of  this  math  skill  is  eighth  grade.  General  Math  1.) 


SUGGESTED  INSTRUCTION  TIME:     6  Hours    (Actual  hours  of  instruction  will 
be  determined  by  student':  math  skill  as  indicated  by  pretest*  Remedial 
instruction  may  be  at  initiation  of  skill  development  if  required.) 
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UNIT  1.0  F  BASIC  MAfH  SKILLS 

TASK  1-02  BASIC  MATH  -  DECIMALS 


PERFORMANCE  OBJECTIVE: 

Given  a  pretest  or  examples  by  the  instructor,  conduct  the  following 
decimal  math  operations: 

1.  Name  the  place  value  of  digits  in  decimal  numbers  of  up 
to  nine  digits  before  the  decimal  and  six  digits  after 
the  decimal. 

2.  Compare  decimal  numbers  and  arrange  them  in  order. 

3t      Write  the  numeral  for  any  decimal  number  of  up  to  four 
decimal  places. 

4«      Round  decimal  numbers  to  any  designated  place  value  up  to 
thousandths. 

5*      Add  and  subtract  decimal  numbers  of  up  to  six  digits. 

6.  Multiply  decimal  numbers  by  whole  numbers  or  decimal 
numbers'. 

7.  Divide  a  number  by  a  three-digit  decimal  number. 

8.  Multiply  and  divide  decimal  numbers  by  powers  of  ten»  by 
inspection. 


PERFORMANCE  ACTIONS: 

Consult:    Curriculum  Guide  for  High  School  General  Mathematics, 

■/         GreenvilleT  SC:    The  School  District  of  Greenville  County, 
1979. 


PERFORMANCE  STANDARDS: 

-  ILuudent  should  be  able  co  complete  pretest  in  Math  Curriculum 
Guide  with  90  percent  accuracy. 

-  Consult f    Curriculum  Guide  for  High  School  General  Mathematics, 

1979,' for  pretests,  suggested  exercises,  and  references. 

SUGGESTED  INSTRUCTION  TIME: ^  6  Hours     (Actual  hours  of  instruction  will 
be  determined  by  the  student's  math  skill  as  indicated  by  pretest. 
Remedial  instruction  may  be  at  initiation  of  skill  development  if 
required. ) 

(NOTE:        The  level  of  this  math  skill  is  eighth  grade,  General  Math  I.) 
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UNIT  1.0  F 

TASK  1 . 03 


BASIC  MATH  SKILLS 
BASIC  MATH  -  VOLUMES 


PERFORMANCE  OBJECTIVE: 

o 

Given,  a  pretest  or  examples  by  the  instructor,,  find  the  volume  of  any 
rectangular  prism  or  cube^ 


PERFORMANCE  ACTIONS: 

Consult:    Curriculum  Guide  for  lllgh  School  General  Mathematics, 

Greenville,  SC:  The  School  District  of  Greenville  County, 
1979, 


PERFORMANCE  STANDARDS: 

-  Student  should  be  able  to  complete  pretest  in  Math  Curriculum 
Guide  with  90  percent  accuracy. 

-  Consult:    Math  Curriculum  Guide  for  pretests,  suggested 

exercises*  and  references. 


SUGGESTED  INSTRUCTION  TIME:     1  Hour    (Actual  ho\irs  of  instruction  will 
be  determined  by  the  student's  math  skills  as  indicated  by  pretest. 
Remedial  Instruction  may  be  at  initiation  of  skill  development  if 
required.) 


(NOTE:       The  level  of  this  math  skill  is  eighth  grade.  General  Math  I.) 
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UNIT 


1.0  F 


BASIC  MATH  SKILLS 


TASK 


1.04 


BASIC  MATH  -  AREAS 


PEBFOilMANCE  OBJECTIVE: 

Given  a  pretest  or  examples  by  the  Instructor,  find  the  area  of  the 
following  types  of  figures: 


PERFORMANCE  ACTIONS: 

Consult:    Curriculum  Guide  for  High  School  General  Mathematics, 

Greenville,  SC:  The  School  District  of  Greenville  County,  ' 
1979. 


PERFOB^IANCE  STANDARDS: 


SUGGESTED  INSTRUCTION  TIME:     1  Hour    (Actual  hours  of  instruction  will 

be  determined  by  the  student's  math  skill  as  indicated  by  pretest. 

Remedial  instruction  may  be  at  initiation  of  skill  development  if 
required.) 


(NOTE:       TJie  level  of  this  math  skill  is  eighth  grade.  General  Math  I.) 


Rectangle  and  square 


b. 


Cir'-U 


Student  should  be  able  to  complete  pretest  in  Math  Curriculum 
Guide  with  90  percent  accuracy. 

Consult  the  Math  Curriculum  Guide  for  pretests,  suggested 
exercises,  and  references. 
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UNIT  1.0  F  BASIC  MATH  SKILLS 

TASK  1.05  (Optional)  THE  METRIC  SYSTEM 


PERFORMATICE  OBJECTIVE: 

Given  basic  instruction  in  the  metric  system  and  conversion  from  United 
States  Customary  units  to  metric;  read  and  convert  specifications  and 
dimensions  from  one  system  into  the  other  system  on  teacher  or  text 
assigned  problems  with  100  percent  accuracy. 


PERFORMANCE  ACTIONS: 

1.0501  Demonstrate  ability  to  read  and  use  U.S.  Customary 
length  measurements. 

1.0502  Identify  basic  SI  units  and  symbols. 

UNIT  NAME  SYMBOL 

Length  Meter  m 

Electric  Current  Ampere  A 
Temperature  Kelvin  K 

1.0503  Identify  basic  Metric  prefixes: 

PREFIX       AMOUNT  FRACTKjN  DECIMAL 

Milli         One-thousandth  1/1000  O.OOl 

Centi         One-hundredth  1/100  0.01 

1.050A       Convert  Inches  to  Millimeters 
Inches  x  25.4  -  Millimeters 

1.0505       Convert  Millimeters  to  Inches 
Millimeters  x  0.039 A  -  Inches 


PERFORMANCE  STANDARDS: 

-    Accuracy  of  100  percent  in  conversion  of  length  from  one 
system  to  the  other  systeai. 


SUGGESTED  INSTRUCTION  TIME:     1  Hour 


RELATED  TECHNICAL  INFORMATION: 

-  ANSI  Standards 

-  System  International  d'United  (SI)   (Metric  System) 

-  U.S.  Customary  Measurements  System 
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Addendum  to  Unit  1.0  F 


MACHINE  SHOP 
MATH  PERFORMANCE  OBJECTIVES 


The  following  math  objectives  for  Machine  Shop  were  identified  in 
employer  surveys  conducted  by  the  State  Department  of  Education  in 
1976. 

1.  Can  identify  cotmnon  fractions. 

2.  Can  identify  decimal  fractions. 

3.  Knows  how  to  write  numbers  correctly  by  placing  the  decimal  in  the 
proper  place. 

4.  Can  reuuce  fractions  to  lowest  terms. 

5.  Can  change  common  fractions  to  decimal  fractions. 

6.  Can  change  decimal  fractions  of  one  digit  to  fractions  of  two  or 
more  digits  with  the  same  value. 

7.  Can  read  and  use  settings  from  the  table  of  decimal  equivalents 
when  measuring  with  the  micrometer  or  vernier  caliper. 

8.  Can  convert  feet  and  inches  into  feet  and  decimal  fractions  of  a 
foot. 

9.  Can  add  decimals,  keeping  the  decimals  in  the  proper  pi. ice. 

10.  Can  subtract  decimals,  keeping  decimal  points  in  line  when  numbers 
of  different  values  are  used. 

11.  Can  multiply  decimals  and  place  the  decimal  point  in  proper  position, 

12.  Can  divide  decimals  and  place  the  decimal  point  in  proper  position. 

13.  Can  find  and  use  decimal  equivalency  charts  in  the  Machinist ' s 
Handbook. 

14.  Can  calculate  taper  per  inch  by  using  the  formula:  Taper/inch 

12 

15.  Can  calculate  taper  per  foot  using  the  formula:    Taper/inch  x  12 

16.  Can  calculate  tailstock  setover  using  the  formula: 
1/2  Total  Length  of  Piece  x  Taper/inch 

17.  Can  calculate  RPM's  using  the  proper  formula. 

18.  Can  calculate  cutting  speed  in  feet  per  minute  using  the  proper 
formula. 
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19.    Can  calculate  Feed  rate  for  milling  using  the  appropriate  procedures. 


20.    Can  calculate  the  cutting  speed  for  a  shaper. 


21.  Can  calculate  the  number  of  strokers  for  a  shaper. 

22.  Can  calculate  the  compound  rest  angle  to  taper  using  the  appropriate 
formula. 


(NOTE:       Additional  math  skills  (tasks)  which  typically  are  learned  as 
Integrated  actions  of  other  first  and  second  year  tasks  are 
summarized  in  the  second  year  section  of  this  articulated 
Instruction  guide  in  the  unit  "Machining  Math  Calculations.") 

^Chastain,  L,  Joel,  ed.,  Career  Cluster  Articulation  Model  Based  on 
Behavioral  Objectives,  Columbia,  SC;    SC  State  Department  of 
Education  (Office  of  Vocational  Education,  Research  Coordinating 
Unit),  p.  163,  1976. 
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UNIT  1.0  G 
BASIC  MEASURING 
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UNIT  1.0  G  BASIC  MEASURING 

TASK  1.01  MEASURING 


PERFORMANCE  OBJECTIVE: 

Given  proper  Inntructlons,  read  a  rule  and  use  other  measuring  tools 

with  the  pieclalon  necessary  to  take  measurements  from  dravirlngs,  and 

transpose  them  to  exact  working  lengths  and  angles. 

PERFORMANCE  ACTIONS: 

1.0101  Define  measuring  terms  with  80  percent  accuracy. 

1.0102  Accurately  Identify  basic  tools  used  In  measuring. 

1.0103  Read  a  rule  to  the  nearest  f^et,  inches >  and 
fractions  of  Inches  down  to  1/16  inch. 

1.0104  Demonstrate  ability  to  perform  following  measuring 
skills: 

a.  Measure  objects  to  nearest  sixteenth  of  an  inch 
when  given  pictures  of  objects  and  a  measuring 
instrument. 

b.  Draw  lines  and  objects  to  specified  dimensions. 


PERFORMANCE  STANDARDS: 

-    Demonstrate  ability  to  measure  to  1/16  inch  and  draw  lines  or 
objects  to  specified  dimensions  (1/16  inch  accuracy). 


SUGGESTED  INSTRUCTION  TIME:    6  Hours 


RELATED  TECHNICAL  INFORMATION: 

-  Graduations  on  rule:    Halves,  quarters,  eights,  sixteenths. 

-  Rules:    Tapes  (steel  or  other),  following  rule,  straight  rule, 
steel  square. 
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UNIT  1.0  G 

TASK  1.01 


BASIC  MEASURING 
MEASURING  (Con't.) 


DEFINITIONS 


MEASURING  Setting  of  limits  or  bounds  according  to  a  pre-determlned 

standard. 

INCH  Smallest  whole  unit  of  lineal  meaaure  typically  used. 

FOOT  Unit  of  measure  consisting  of  twelve  equal  parts  called 

inches. 

FRACTION  One  or  more  equal  parts  of  a  whole.     (I.e.,  1/2  inch,  1/4 

Inch,  3/8  Inch,  and  5/16  inch) 

RULE  Instrument  graduated  In  whole  units  and  fractions  of 

•units  and  used  In  measuring. 

DIMENSIor  Number  of  full  units  and  fraction  of  units  between  two 

points. 
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UNIT  1.0  H 


INTRODUCTORY  BLUEPRINT  READING  -  MACHINE  SHOP 


See  the  second  year  unit,  Advanced  Blueprint  Reading  in  Machining,  for 
additional  task  objectives  concerning  blueprint  reading. 


ERIC 
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UNIT  1.0  H 

TASK  1.01 


INTRODUCTORY  BLUEPRINT  READING 
INTERPRET  MULTIVIEW  DRAWINGS 


PERFORMANCE  OBJECTIVE: 

Given  a  selection  of  multiview  blueprints  or  drawings  (orthographic 
projections)  complete  with  symbols >  notations >  dimensions,  and  toler-- 
ances,  and  the  necessary  reference  materials;  interpret  the  multiview 
drawings.    All  symbols,  notations,  dimensions,  and  toTerances  must  be 
identified.    Side,  top>  and  front  views  must  be  identified  from  each 
drawing. 


PERFORMANCE  ACTIONS: 

1.0101  Define  orthographic  projection. 

1.0102  Identify  the  six  principal  views  in  an  orthographic 
projection. 

1.0103  Explain  how  several  views  can  be  used  to  define  the 
shape  of  an  object  or  part  completely. 

1.0104  Explain  how  to  read  lines  and  areas  in  a  multiview 
drawing. 

1.0105  Describe  the  procedure  for  interpreting  a  multiview 
drawing, 

1.0106  Make  freehand  sketches  or  parts  in  side,  top,  and 
front  views  using  coordinate  paper  or  plain  paper 
with  drawing/draf ting  equipment. 

PERFORMANCE  STANDARDS: 

-  Interpret  multiview  (orthographic  projections)  with  all 
symbols,  notations,  dimensions,  and  tolerances  identified  and 
with  the  side,  top,  and  front  views  identified.  Performance 
must  be  to  the  standards  established  by  the  instructor, 

SUGGESTED  INSTRUCTION  TIME:     6  Hours 

RELATED  TECHNICAL  INFORMATION: 

-  Identify  all  parts  of  title  block  on  blueprint. 

-  Alphabet  of  Lines. 
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UNIT  1.0  H 

TASK  1.02 


INTRODUCTORY  BLUEPRINT  READING 
D^RMINE  DIMENSIONS  AND  TOLERANCES 


PERFORMANCE  OBJECTIVE: 

Given  a  selection  of  machine  shop  blueprints  or  drawings,  and  the 
necessary  reference  and  writing  materials;  determine  the  dimensions  and 
tolerances  given  on  the  drawings  using  dimension  lines,  centerlines, 
projection  lines,  and  views.    Correct  dimensions  mtist  be  determined  in 
order  to  machine  the  paits.    Tolerances  "^^ust  be  identified  with  100 
percent  accuracy. 


PERFORMANCE  ACTIONS: 

1.0201       Explain  the  purpose  of  dimensions  and  tolerances. 

'1.0202       Explain  how  fractions  and  decimal  dimensions  and 
tolerances  are  indicated  on  a  blueprint. 

1.0203  Describe  the  procedure  to  determine  dimensions. 

1.0204  Explain  why  blueprints  and  drawings  are  drawn  to 
scale. 

1.0205  Make  freehand  sketches  and  apply  dimensions  and 
tolerances  to  the  sketches. 

PERFORMANCE  STANDARDS: 

-    Determine  correct  dimensions  and  tolerances  from  given  machine 
shop  blueprints  and  drawings  accompanied  by  the  necessary 
reference  materials,  with  an  accuracy  of  100  percent. 

SUGGESTED  INSTRUCTION  TIME:     12  Hours 
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V 

INTRODUCTORY  BLUEPRINT  READING  y 
INTERPRET  PICTORIAL  DRAWINGS 


 f  

PERFORMANCE  OBJECTIVE: 

Given  a  selection  of  pictorial  drawings  complete  with  symbols,  notations, 
dimensions,  and  tolerances,  and  the  necessary  reference  materials; 
Interpret  the  pictorial  drawings.    All  symbols,  notations,  dimensions, 
and  tolerances  must  be  Identified. 


PERT'OBMANCE  ACTIONS: 

Identify  the  ^following  types  of  pictorial  dratrlngs: 

a.  Isometric 

b.  Oblique 

c.  Perspective 

Explain  the  difference  between  pictorial  drawings 
and  orthographic  projections. 

Describe  the  procedure  for  interpreting  a  pictorial 
drawing . 

Make  freeh'and  sketches  of  parts  in  isometric, 
oblique,  and  perspective. 


PERFORMANCE  STANDARDS: 

-    Interpret  pictorial  drawings  identifying  all  symbols,  notations, 
dimensions,  and  tolerances. 


SUGGESTED  INSTRUCTION  TIME:     3  Hours 
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UNIT  1.0  H 

TASK  1.03 


1.0301 


1.0302 


1.0303 
1.0304 


UNIT  1.0  I 


WiUTE  AND  READ  TECHNICAL  INFORMATION 
CONCERNING  MACHINING  OPERATIONS 


The  purpose  of  these  tasks  Is  to  develop  basic  knowledges  and  skills 
essential  to  success  as  a  machinist. 

Emphasis  will  be  on  effectively  and  efficiently  sending  and  receiving 
technical  messages  concerning  machining  operations. 
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UNIT  1.0  I 


WRITE  AND  READ  TECHNICAL  INTORMATION 
CONCERNING  MACHINING  OPERATIONS 


TASK 


l.Ol 


WRITE  TECHNICAL  INFORMATION 
CONCERNING  MACHINING  OPERATIONS 


PERFORMANCE  OBJECTIVE: 

Given  Instruction  and  an  Introduction  to  the  secondary  machine  shop 
program  and  the  terminology  of  the  trade,  write  technical  reports/ 
communications  that  convey  the  Intended  messages  and  that  can  be  read 
Intelligently  by  another  machinist  student  (or  machinist).  Student 
performance  must  bo  acceptable  to  the  Instructor. 

The  written  message  may  Include  notations »  etc.9  made  on  working  drawings , 
specif Icatlons 9  technical  Instruction 9  or  descriptions  of  machining 
operations  using  the  proper  terminology.    The  message  Intended  must  be 
communicated  to  the  receiver. 

While  correct  spelling  and  punctuation  Is  deslrable9  emphasis  will  be  on 
effective  and  efficient  communications  of  a  technical  message. 


PERFORMANCE  ACTIONS: 


1.0101 


Interpret  technical  terminology  commonly  used  In 
machining  as  Identified  by  the  Instructor. 


1.0102 


Write  technical  notations 9  Instructions 9  and  machining 
descriptions  that  communicate  the  Intended  message 
to  another  machinist  student 9  to  the  Instructor 9  or 
to  a  machinist. 


PERFORMANCE  STANDARDS: 


Write  technical  Information  concerning  machine  operations » 
etc.9  that  communicates  the  Intended  message. 
Instructor's  standards  apply. 


SUGGESTED  INSTRUCTION  TIME:     3  Hours  (Training  Integrated  into  all 

unlLs . ) 


RELATED  TECHNICAL  INFORMATION: 


Technical  terminology  of  raachlne  shop  trade. 
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UNIT  1.0  I  WRITE  AND  READ  TECHNICAL  INFORMATION  • 

CONCERNING  MACHINING  OPERATIONS 

TASK  1.02  •  READ  TEC.{NICAL  INFORMATION  CONCERNING 

MACHINING  OPERATIONS 


PERFORMANCE  OBJECTIVE: 

Given  an  Introduction  to  Zhe  secondary  machine  shop  program  and  the 
terminology  used  in  the  trade,  re&d  and  Interpret  technical  literature 
or  Information  concerning  machining  operations.    Reading  competency 
should  be  demonstrated  by  the  ability  to  read  and  Incerpret  Information 
from  blueprints  and  specifications,  technical  Instructions,  and  manu- 
facturer's manuals  on  equipment.    Student  performance  must  be  acceptable 
to  the  Instructor. 


PERFORMANCE  ACTIONS: 

1.0201  Read  and  Interpret  common  technical  terms  used  In 
machine  shop  work  as  Identified  by  the  Instructor. 

(e.g.,  '*set  to  zero,**  sine  bar,  tallstock,  micro- 
Inches  ,  swivel ,  anneal ,  transitional  fit , 
cyllndrlclty ,  parallelism,  concentricity,  etc.) 

1.0202  Read  and  properly  Interpret  a  written  set  of 
directions  or  Instructions  of  machine  operations 
that  was  written  by  another  student,  the  Instructor, 
or  a  machinist. 


PERFORMANCE  STANDARDS: 

-  Read  technical  Information  concerning  machining  operations, 
correctly  Interpreting  the  common  technical  terms  used,  so 
that  message  Intended  to  be  communicated  Is  received. 

-  Instructor's  standards  apply. 


SUGGESTED  INSTRUCTION  TIME:     3  Hours  (Training  Integrated  Into  all 

units.) 


RELATED  TECHNICAL  INFORMATION: 

-    Technical  terminology  of  machine  shop  trade. 
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ARTICULATED,  PERFORMANCE-BASED  DESCRIPTION 

OF 

BENCHWORK 


Benchwork    -      "Work  placed  on  a  bench  or  in  a  bench  vise  for  operations 
usually  Involving  haid  tools." 


For  the  purpose  of  this  articulated,  performance-based  description, 
benchwork  descriptions  may  be  Interpreted  as  Including  floorvork  using 
the  same  Cools  as  benchwork,  although  emphasis  in  tasks  will  be  on  work 
performed  at  a  bench. 


Benchwork 

Operations  -     For  the  purpose  of  this  performance/competency-based 
description,  benchwork  operations  are  represented  by: 


1. 

Measuring 

•2. 

Work  Layout 

3. 

Assembly /Disassembly 

A. 

Chipping 

D  . 

Sawing 

6. 

Drilling 

7. 

Reaming 

8. 

Tapping 

9. 

Threading 

10. 

Filing 

11. 

Fitting 

12. 

Scraping 

13. 

Polishing 

U. 

Grinding 

15. 

Inspection 

16. 

Testing, 

) 


FOR  CONVENIENCE,  BENCHWORK  OPERATIONS  ARE  ORGANIZED  IN  THE  FOLLOWING 
UNITS: 

1 •    Using  Precision  Measuring  Instrument 
2»    Work  Layout 
3 .  Benchwork 


12.! 


UNIT  2.C 

USING  PRECISION  MEASURING  INSTRUMENTS 


Measuring  and  gaging  Cools/Instruments  will  be  divided  into  two  cate*- 
gorles:    Seml-preclslon  and  precision  measuring  and  gaging  tools. 

SEMI-PRECISION  MEASURING  AND  GAGING  TOOLS 

Seml-preclslon  measuring  and  gaging  tools  will  be  used  to  measure 
directly  or  transfer  measurements  from  calipers  to  a  measuring 
scale  to  the  nearest  1/64  Inch. 

Emphasis  will  be  on  gaining  expedience  in  adding  and  subtracting 
dimensions  to  determine  vail  thickness,  depths,  accumulation  of 
tolerance  limits  and  tolerances  for  Interchangeablllty  purposes. 

Tools  may  Include: 

6  Inch  flexible  scale 

-  12^  Inch  combination  set 

-  tape  rule  dividers 

-  Inside  calipers 
"  outside  calipers 
*-  rule  depth  gage 

-  surface  gage 

PRECISION  MEASURING  AND  GAGING  TOOLS 

Tools  may  Include:  / 

-  micrometers  (6  Inch  outside,  inside  and  depth) 

-  6  inch  vernier  calipers,  vernier  height  gage 

-  vernier  bevel 

-  protractor 

-  gage:    Telescoping,  small  hole>  radius  center,  Gcrewpltch 
*-  gage  blocks 

-  sine  bar 

-  sine  plate 

-  planer  gage 

-  adjustable  parallel 

-  dial  indicator 

Emphasi8,  for  example,  will  be  on  measuring  directly  or  transferring 
measurements  from  gage  to  micrometer  to  within  the  nearest  .001. 

NOTE:         Tasks  In  this  unit  have  ^aen  arranged  in  divisions  of 

seml-^preclslon  and  precision  ueasf.ring  instruments  and  in  a 
general  sequence  from  simple  to  .cmplex  measuring  tasks. 

The  order  of  tasks  may  be  learned  in  a  sequence  different  from 
that  described  in  this  guide.     Skill  development  in  some  tasks 
may  emphasized  the  skill  related  to  a  specific  machining 
operation  some  .okill  aeveiopment  tasks  may  be  reserved  for  the 
second  year  of  training. 
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MACHINE  SHOP 
USING  PRECISION  MEASURING  INSTRUMENTS 
SUGGESTED  INSTRUCTION  TIMES 


MACHINE  SHOP  SUGGESTED 

UNIT/TASK  HOURS 

Unit  2.0    USING  PRECISION  MEASURING  INSTRUMENTS 

2.01  Care  for  Precision  Instruments  1 

2.02  Layout  Workplece  on  Surface  Plate  I 

2.03  Layout  Workplace  with  Combination  Square  1/2 

2.04  Layout  Workplece  with  Hemaphrodite  Calipers  1/2 

2.05  Measure  Workplece  with  6  Inch  Pocket  Scale  1/4 

2.06  Measure  Workplece  with  Tape  Measure  1/4 

2.07  Measure  Workplece  on  Surface  Plate  1  1/4 

2.08  Check  Workplece  with  Sine  Bar  1  1/2 

2.09  Check  Workplece  Using  Radius 

Fillet  or  Center  Gages  1/2 

2.10  Measure  Inside  Diameters  with 

Vernier  Caliper  1 

2.11  Measure  Workplece  with  Depth  Gages  1/2 

2.12  Measure  Workplece  with  Depth  Micrometer  1/2 

2.13  Measure  Workplece  with  Dial  Calipers  1/4 

2.14  Measure  Workplece  with  Gag;^  Blocks  3 

2.15  Measure  Workplece  with  Vernier 

Height  Gage  1/2 

2.16  Measure  Workplece  with  Inside 

Micrometer  1 

2.17  Measure  Workplece  with  Telescope 

and  Hole  Gages  1 

2.18  Measure  Workplece  with  Thread  Wires  3 

2.19  Transfer  Dimensions  with  Divider  1  1/2 
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2.20  Measure  Outside  Diameter 

with  Outside  Calipers  — 

2.21  Measure  Round  Stock  with 

Outside  Micrometer  1 

2.22  Measure  with  Inside  Caliper  1/2 

2.23  Measure  Tl-ireads  Per  Inch  with 

Screw  Pitch  Gage  1/2 

2.24  Measure  Screw  Threads  with 

Screw  Thread  Micrometer  1/2 

2.25  Describe  Optical  Comparator  1/2 

2.26  Check  Round  Stock  with 

Dial  Indicator  1/2 

2.27  Snap  Gages  (Omitted)  N/A 

2.28  .    Radius  Gage  1/2 


TOTAL  HOURS  "^3 
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TASK  LISTINGS 
MACHINE  SHOP 


UNIT/TASK 


DESCRIPTION 


2.02 


2.03 


2.04 


2.05 


2.06 


2.07 


0    USING  PRECISION  MEASURING  INSTRUMENTS 

(Care  for  Precision  Instruments)    Given  precision  machine  shop 
measuring  instruments,  proper  instruction  and  cleaning 
materials;  clean  and  return  to  tool  crib/box.  Precision 
instruments  must  be  free  of  rust  and  grease  and  stored  properly 
in  the  appropriate  case/cabinet,  according  to  the  instructor's 
procedures. 

(Layout  Workpiece  on  Surface  Plate)    Given  access  to  a 
workpiecr;,  blueprint,  surface  plate,  angle  plate,  surface 
gage,  vernier  height  gage,  scribe  combination  squ&re  set, 
scribe  dividers,  layout  dye,  files,  prick  punch,  hammer; 
layout  the  workpiece.    Location  of  positions  must  b*^  within 
+/-  .001  inch  for  decimal  dJIjnensions,         1/64  inch  for 
fraction  dimensions  and  -*■/-  30  minutes  on  angular  dimensions 
or  within  blueprint  specifications. 

(Layout  Workpiece  with  Combination  Square)    Furnished  with  a 
workpiece,  blueprint,  and  layout  instruments  Including  the 
combination  square,  scrlber,  files,  layout  dye,  prick  punch, 
center  punch,  and  layout  hammer;  layout  the  workpiece  using 
the  combination  square.    Layout  must  be  to  a  tolerance  of  ^/^ 
1/64  inch  of  blueprint  specifications, 

(Layout  Workpiece  with  Hemaphrodite  Calipers)  Given 
blueprint,  hermaphrodite  calipers,  combination  square  and 
blade,  prick  punch,  hammer,  layout  dye,  and  a  round  workpiece; 
describe  a  line  parallel  to  an  edge  of  a  workpiece  and  locate 
the  center  of  a  workpiece  to  an  accuracy  of         1/6A  inch  or 
meet  blueprint  specifications. 

(Measure  Workpiece  with  6  Inch  Pocket  Scale)  Using  given 
pocket  scale,  blueprint,  and  workpiece;  measure  workpiece 
within  a  tolerance  of  +/-  1/64  inch. 

(Measure  Workpiece  with  Tape  Measure)    Measure  given  workpiece 
using  given  tape  rule  and  blueprint.    Workpiece  measurements 
must  be  within  a  tolerance  of  +/-  1/64  inch. 

(Measure  Workpiece  on  Surface  Plate)    Given  a  blueprint, 
workpiece,  and  measuring  instruments  to  include  gage  blocks, 
height  gage,  dial  indicator  and  stand  V-blocks,  and  surface 
plate;  measure  accuracy  of  the  workpiece  to  a  tolerance  of  +/- 
1/64  inch  on  fraction  dimensions  and  +/-  .001  on  decimal 
dimensions  or  to  blueprint  specifications. 
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2.08  (Check  Workpiece  with  Sine  Bar)    Given  a  blueprint, 
Machinery's  Handbooki  gage  blocks,  sine  bar,  surface  plate, 
angle  plate,  clamps,  dial  indicator,  and  workpiece;  align 
workpiece  at  an  angle  within  +/-  1  minute  of  blueprint  speci- 
fications* 

2.09  (Check  Workpiece  Using  Radius  Fillet  or  Center  Gages)  Given 
workpieces  and  drawings,  and  gages;  check  workpiece  for 
assigned  measurements,    Workpiece  must  fit  gage  so  no  light 
shows  between  gage  and  workpiece. 

2.10  (Measure  Inside  Diameters  with  Vernier  Caliper)  Furnished 
with  a  workpiece,  blueprint,  inside  vernier  caliper,  files, 
workpiece;  measure  inside  diameters  of  workpiece  tc  a  tolerance 
of  +/-  .001  inch« 

2.11  (Measure  Workpiece  with  Depth  Gages)     Supplied  with  rule  depth 
gage,  blueprint,  and  counterbored  workpiece;  measure  workpiece 
which  must  meet  blueprint  specifications  and  a  tolerance  of 
+/-  1/6A  inch  with  a  rule  depth  and  +/-  .001  inch  with  a 
vernier  depth  gage. 

2.12  (Measure  Workpiece  with  Depth  Micrometer)  Using  furnished 
depth  micrometer,  interchangeable  measuring  rods,  machined 
workpiece,  blueprint;  measure  depth  of  slot  to  a  tolerance  of 

.001  inch* 

2.13  (Measure  Workpiece  with  Dial  Calipers)    Given  a  machined 
workpiece,  blueprint  and  dial  caliper;  measure  the  workpiece 
within  a  tolerance  of  +/-  .001  inch. 

2.14  (Measure  Workpiece  with  Gage  Blocks)    Given  blueprint,  work- 
piece,  gage  blocks,  height  gage  attachment,  surface  plate 
cleaning  solution  and  lint  free  tissue;  measure  workpiece 
within  a  tolerance  of  +/-  .0001  inch  at  a  temperature  as  close 
to  70  degrees  as  practical. 

2.15  (Measure  Workpiece  with  Vernier  Height  Gage)    Using  a  vernier 
height  gage,  offset  scriber,  surface  plate,  blueprint,  and 
workpiece;  measure  work  with  height  gage  within  a  tolerance  of 
+/-  .001  inch. 

2.16  (Measure  Workpiece  with  Inside  Micrometer)    Using  an  inside 
micrometer,  extension  rods,  spacing  collar,  handle,  steel 
rule,  outside  micrometer,  standards,  blueprint;  measure  inside 
diameter  of  a  gi^^en  workpiece,  with  +/-  .001  inch. 

2.17  (Measure  Workpiece  with  Telescope  and  Hole  Gages)  Using 
furnished  telescoping  gages,  small  holes  gages,  micrometer 
caliper,  micrometer  standard,  and  blueprint;  measure  internal 
dimensions  of  workpiece  which  must  be  within  +/-  .001  inch  of 
blueprint  specifications. 
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2.18  (Measure  Workpiece  with  Thread  Wires)    Using  thread  measuring 
wires,  micrometer  calipers,  Machinery's  Handbook,  blueprint, 
and  furnished  workpiece;  measure  workpiece  within  tolerance  of 
+/-  .001  inch  or  blueprint  specifications. 

2.19  (Transfer  Dimensions  with  Divider)    Given  a  divider,  machinist 
scale,  drawing,  and  workpiece  and  other  materials  needed; 
transfer  dimensions  of  the  drawing  to  the  workpiece  using 
dividers  and  machinist's  scale  with  an  accuracy  of  1/64 
inch. 

2.20  (Measure  Outside  Diameter  with  Outside  Calipers)    Given  the 
outside  caliper,  machinist's  rule,  drawing,  and  round  work- 
piece;  measure  the  outside  diameter  of  the  round  workpiece 
within  +/-  1/64  inch. 

2.21  (Measure  Round  Stock  with  Outside  Micrometer)    Given  an 
outside  micrometer.  Instruction  concerning  its  operations,  and 
round  stock  and  flat,  stock;  measure  the  outside  diameter  of 
round  stock  and  the  thickness  of  flat  stock  and  the  length  of 
flat  stock  using  the  outside  micrometer. 

2.22  (Measure  with  Inside  Caliper)    Given  an  inside  caliper, 
outside  micrometer,  workpiece  of  tubular  stock,  and  required 
materials;  measure  the  inside  diameter  of  the  tubular  stock 
within  -^1^  .002  Inches  of  specifications. 

2.23  (Measure  Threads  Per  Inch  with  Screw  Pitch  Gage)    Given  a 
screw  pitch  gage  and  screws  or  bolts  with  standard  threads, 
measure  the  number  of  threads  per  inch  of  given  screws  or 
bolts  with  screw  pitch  gage. 

2.24  (Measure  Screw  Threads  with  Screw  Thread  Micrometer)    Given  a 
screw  thread  micrometer  and  screws  to  measure,  measure  the 
pitch  diameter  ot  screw  threads  within  +/-  .001  Inches  of 
specifications  using  the  screw  thread  micrometer, 

2.25  (Describe  Optical  Comparator)    Given  an  orientation  to  the 
optical  comparator,  describe  the  optical  comparator  and 
explain  how  it  is  used  for  checking  work. 

2.26  (Check  Round  Stock  with  Dial  Indicator)    Given  a  dial  indicator 
and  round  stock,  check  the  concentricity  of  the  round  stock  to 
within  +/-  .001  Inches. 

2.27  (Snap  Gages  [Omitted])  Because  snap  gag^s  such  as  GO/NO  GO 
gages  are  used  more  in  production  work  and  are  not  readily 
available  in  the  training  programs,  they  currently  are  omitted 
from  secondary  training. 

2.28  (Radius  Gage)    Using  a  radius  gage  provided,  measure  convex 
and  concave  radii  of  given  parts  to  the  instructor's  standards. 
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UNIT 


2.0 


USING  PRECISION  MEASURING  INSTRUMENTS 


TASK 


2.01 


CARE  FOR  PRECISION  INSTRUMENTS 


PERFORMANCE  OBJECTIVE: 

Given  precision  machine  shop  measuring  Instruments,  proper  Instruction 
and  cleaning  materials; -  clean  and  return  to  tool  crib/box.  Precision 
Instruments  must  be  free  of  rust  and  grease  and  stored  properly  In  the 
appropriate  case/cabinet ,  according  to  the  Instructor's  procedures. 


PERFORMANCE  ACTIONS: 


2.0101  Check  Instruments  for  proper  operation/damage. 

2.0102  Remove  grease  from  Instruments  by  applying  an 
appropriate  cleaning  solution  and  wiping  surfaces 
clean  and  dry. 

2.0 103  Insure  Instrument  Is  aligned  and  adjust  Instrument 
for  proper  setting  for  storage,  given  adjustment 
Instruction. 

2.0104  Store  Instrument  In  proper  case/cablnet/locatlons. 


Care  for  precision  Instruments  of  the  machine  shop  by  cleaning 
and  storing  the  Instruments  In  the  proper  locations  and 
according  to  Instructor  procedures. 
Instruments  must  be  free  of  rust  and  stored  properly. 


Identify  seml-preclslon  and  precision  measuring  Instruments 
with  an  accuracy  of  95  percent. 
Cleaning  rust  from  tools  If  needed. 
Lubrication  of  specific  Instrument. 


PERFORMANCE  STANDARDS: 


SUGGESTED  INSTRUCTION  TIME:     1  Hour 


RELATED  TECHNICAL  INFORMATION: 
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UNIT  2.0 
TASK  2.02 


USING  PRECISION  MEASURING  INSTRUMENTS 
LAYOUT  WORKPIECE  ON  SURFACE  PLATE 


PERFORMANCE  OBJECTIVE: 

Given  access  to  a  workplecei  blueprint,  surface  plate,  angle  plate, 
surface  gage,  vernier  height  gage,  scribe,  combination  square  set, 
scribe  dividers t  layout  dye,  files,  prick  punch,  hammer;  layout  the 
workplece.    Location  of  positions  must  be  within         •001  Inch  for 
decimal  dimensions  on  angular  dimensions  or  within  blueprint 
specifications* 


PERFORMANCE  ACTIONS: 

2*0201       Remove  all  burrs  on  workplece* 

2*0202       Clean  workplece  and  coat  surface  with  dye* 

2*0203       Align  workplece: 

a*  Place  angle  plate  carefully  on  surface  plate, 
b*      Align  workplece  so  that  all  dimensions  can  be 

made  from  surface  plate  or  reference  point, 
c*     Mount  workplece  and  clamp  to  angle  plate  (use  a 

straightedge  of  Che  workplece  as  a  base) • 

2*0204       Scribe  a  reference  or  base  line  on  workplece: 

a*      Use  a  straightedge  on  workplece  as  base  if 
possible. 

b.      Set  vernier  height  gage  to  blueprint 
dimensions* 

2.0205  Scribe  lines  in  accordance  with  blueprint 
specifications: 

a.  Set  vernier  height  gage  to  required  dimensions. 

b.  Scribe  all  horizontal  lines  using  protractor. 

c.  Scribe  angular  lines  using  protractor. 

d.  Scribe  arcs  and  circles  with  scribe  dividers. 

2.0206  Assure  scribed  lines  are  within  specified  tolerances* 
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UNIT  2.0 


USING  PRECISION  MEASURING  INSTRUMENTS 


TASK  2.02  LAYOUT  WORKPIECE  ON  SURFACE  PLATE 

(Con't.) 


PERFORMANCE  STANDARDS: 

Layout  work  on  surface  plate  with  positions  within  +/-  .001 
inch,  +/-  1/64  inch,  +/-  30  minutes,  or  within  blueprint 
specifications. 


SUGGESTED  INSTRUCTION  TIME:     1  Hour 


112  132 


UNIT 
TASK 


2.0 
2.03 


USING  SEMI-PRECISION  MEASURING 
INSTRUMENTS 


LAYOUT  WORKPIECE  WITH  COMBINATION 
SQUARE 


PERFORMANCE  OBJECTIVE: 

Furnished  with  a  vorkplece,  blueprint,  and  layout  Instruments  Including 
the  combination  square,  scrlber,  files,  layout  dye,  prick  punch,  center 
punch,  and  layout  hammer;  layout  the  workplece  using  the  combination 
square.    Layout  must  be  to  a  tolerance  of  +/-  1/64  Inch  or  blueprint 
specifications. 


PERFORMANCE  ACTIONS: 

2.0301  Deburr  and  clean  workplece. 

2.0302  Coat  surface  with  layout  dye. 

2.0303  Select  reference  surface  or  edge  Oi^^  workplece: 

a.  Check  blueprint  for  reference  edge. 

b.  Use  finished  surface  for  reference  on  workplece 

2.0304  Scribe  one  end  of  workplece: 

a.  Allow  room  for  complete  layout  on  workplece. 

b.  Scribe  perpendicular  to  reference  edge. 

2.0305  Scribe  centerllnes  of  arcs  and  holes. 

2.0306  Prick  punch  hole  locations  on  centerllnes. 

2.0307  Scribe  arcs  and  holes,  as  necessary. 

2.0308  Check  against  blueprint  specifications: 

a.  Approved  workplece. 

b.  Correct  layout  by  recoatlng  workplece  with 
layout  dye  and  completely  layout  again  until 
all  designated  dimensions  are  within  tolerance 
specified. 


PERFORMANCE  STANDARDS: 

-    Layout  workplece  with  combination  square  to  a  tolerance  of  +/• 
1/64  Inch  or  blueprint  specifications. 
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UNIT       -  2.0 


USING  SEMI-PRECISION  MEASURING 
INSTRUMENTS 


TASK  2.03  LAYOUT  WORKPIECE  WITH  COMBINATION 

SQUARE  (Con't.) 


SUGGESTED  INSTRUCTION  TIME:    1/2  Hour 


EXPANSION  OF  TASK: 

-    Locate  end  mark  center  of  both  ends  of  a  round  bar  of  any  size 
from  1/4  Inch  to  6  Inches  using  the  center  head  of  the  com- 
bination set.    Must  be  within  -*-/-  1/32  Inch  of  specifications. 
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UNIT  2,0  USING  SEMI-PRECISION  MEASURING 

INSTRUMENTS 

TASK  2. OA  (Optioital)  !       LAYOUT  WORKPIECE  WITH  HEMAPHRODITE 

CALIPERS 


PERFORMANCE  OBJECTIVE: 

Given  blueprint,  hermaphrodite  calipers,  combination  square  and  blade, 
prick  punch,  hammer,  layout  dye,  and  a  round  vorkplece;  s'crlbe  a  line 
parallel  to  an  edge  of  a  workplece  and  locate  the  center  of  a  vorkplece 
to  an  accuracy  of  -^/^  1/64  Inch  or  meet  blueprint  specifications. 


PERFORMANCE  ACTIONS: 


2.0401A     Scribe  line  parallel  to  an  edge  (flat  workplece) 

1.  Clean  and  deburr  workplece, 

2.  Set  hermaphrodite  calipers  on  designated 
setting* 

a*     Place  hooked  leg  against  end  of  square 
blade* 

b.  Adjust  scriber  leg  to  setting* 

c.  Use  fine  adjustment  for  final  setting* 
3*      Scribe  line  parallel  to  edge  of  workplece* 

a.      Coat  workplece  with  layout  dye* 

b*     Refer  to  blueprint  for  reference  edge* 

c*     Hold  hooked  leg  against  edge  and  move 

calipers  parallel  to  edge* 
d*     Hold  calipers  perpendicular  to  edge  when 
scribing  line. 

4.      Check  layout  to  see  if  layout  lines  meet 
tolerance  specifications* 

5*      If  line  not  within  tolerance,  repeat  steps  2-4 
until  workplece  meets  designated  specifications. 


2*040 IB     Locate  center  of  round  workplece 


1*      Glean  and  deburr  workplece* 

2.      Coat  end  of  workplece  with  Iryout  dye* 

3*      Set  divider  leg  at  required  radius* 

a*      '  easure  vorkplece  and  set  dividers  at 
one-"half  diameter  or  workplece  -  plus* 
b.      Place  hooked  leg  on  end  of  rule  and  adjust 
scribed  leg  to  required  radius* 
4,      Scribe  arcs  on  end  of  workplece* 

a*      Use  four  arcs  at  90  degrees  apart  on 
vorkplece* 

b*      Hold  calipers  perpendicular  to  end  of 
workplece. 
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UNIT  2.0  USING  SEMI-PRECISION  MEASURING 

INSTRUMENTS 

TASK  2. OA  (Optional)  LAYOUT  WORKPIECE  WITH  HEMAPHRODITE 

CALIPERS 


PERFORMANCE  ACTIONS  (Con ' t . ) : 


5.  Mark  center  of  workplece  In  center  of  arcs  with 
prick  punch. 

6.  Check  center  location  with  rule, 
a.      Approve  workplece. 

b*      Redo  steps  2-6  until  workplece  meets 
designated  specifications. 


PERFORMANCE  STANDARDS: 

-    Layout  work  with,  hemaphx  jdlte  calipers  by  scribing  a  line 
parallel  to  an  edge  of  a  workplace  and  locate  the  center  of  a 
tound  workplece  to  an  accuracy  of  +/-  1/64  inch  or  meet 
blueprint  specifications. 


SUGGESTED  INSTRUCTION  TIME:     1/2  Hour 


RELATED  TECHNICAL  INFORMATION: 

-  Scribe  angles  and  parallel,  lines  with  the  hermaphrodite 
calipers. 

-  Optional  but  similar  to  GTC's  MS-3-5  Package. 
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2.0 


USING  SEMI-PRECISION  MEASURING 
INSTRUMENTS 


TASK 


2.05 


MEASURE  WORKPIECE  WITH  6  INCH  POCKET 
SCALE 


PERFORMANCE  OBJECTIVE: 


PERFORMANCE  ACTIONS: 


2.0501  Check  blueprint  for  required  dimension. 

2.0502  Measure  workplece: 


a.  Select  reference  point. 

b.  Use  1/64  inch  graduated  scale. 

c.  Stand  rule  on  edge  to  avoid  paral2<>l  error. 

d.  Avoid  using  end  of  rule  because  of  possible 
wear  on  rule. 

e.  Use  one  Inch  mark  as  reference. 

f .  Allow  for  this  one  Inch  In  calculating  measure- 
ment . 

g.  If  measuring  an  end  diameter,  move  rule  until" 
largest  reading  Is  obtained. 

h.  Repeat  measuring  until  two  or  more  measurements 
are  within  tolerance. 


Measure  workplece  within  a  tolerance  of  +/-  1/64  ipch  using 
the  6  inch  pocket  scale . 


PERFORMANCE  STANDARDS: 


SUGGESTED  INSTRUCTION  TIME:     1/4  Hour 


RELATED  TECHNICAL  INFORMATION: 


-•'Measuring  using  1/64  inch  scale. 
-    Use  12  inch  pocket  scale. 
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UNIT 


2.0 


USING  SEMI-PRECISION  MEASURING 
INSTRUMENTS 


TASK 


2.06 


MEASURE  WORKPIECE  WITH  TAPE  MEASURE 


PERFORMANCE  OBJECTIVE: 

Measure  given  workniece  using  given  tape  rule  and  blueprint.  Workpiece 
measurements  must  be  within  a  tolerance  of  •••/-  1/6A  inch. 

PERFORMANCE  ACTIONS: 


a.  Inside  measurements  add  2  inches  for  rule  case, 
if  applicable. 

b.  Butt  hook  against  workpiece  on  inside 
measurement . 

c.  Hook  rule  over  edge  or  workpiece  on  outside 
measurements . 


2.0602       Verify  workpiece  dimension  as  within/without 
specified  tolerance. 


Measure  workpiece  with  tape  measure  within  a  tolerance  of  +/- 
1/64  inch. 


2.0601 


Measure  workpiece: 


PERFORMANCE  STANDARDS: 


SUGGESTED  INSTRUCTION  TIME:     1/4  Hour 
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UNIT 
TASK 


2.0 
2.07 


USING  PRECISION  MEASURING  INSTRUMENTS 
MEASURE  WORKPIECE  ON  SURFACE  PLATE 


PERFORMANCE  OBJECTIVE: 

Given  a  blueprint,  workpiece,  and  measuring  instniments  to  include  gage 
blocks,  height  gaga,  dial  indicator  and  stand,  V-blocks,  and  surface 
plate;  measure  accuracy  of  the  workpiece  to  a  tolerance  of  +/-  1/64  inch 
on  fraction  dimensi'^ns  and  -•■/-  ,001  on  decimal  dimensions  or  to  blue- 
print specif ications. 


PERFORMANCE  ACTIONS: 


2.0701  Remove  cover  from  surface  plate.    Return  cover  when 
surface  plate  not  in  use. 

2.0702  Wipe  surface  plate  clean  with  rag. 


a.  Burrs,  sharp  edges  and  rough  areas  on  work  must 
be  removed  prior  to  placing  the  workpiece  on 
the  surface  plate. 

b.  Place  work  on  surface  plate  carefully  to  avoid 
scratches  and  nicks  to  plate. 

c.  Set  workpiece  on  V-blocks  if  applicable, 

2.0703       Set  up  for  measurement: 


a.  Build  gage  blocks  to  blueprint  specifications 
according  to  Instruction. 

b.  Attach  dial  indicator  to  stand. 

c.  Place  assembled  dial  indicator  to  plate. 

2.0704       Take  measurement  of  workpiece: 


a.  Align  dial  Indicator  to  gage  blocks. 

b.  Set  dial  indicator  to  "zero"  reading. 

c.  Place  dial  indicator  against  surface  to  be 
checked  on  workpiece. 

d.  Record  dial  indicator  measurement. 

e.  Accept  workpiece  as  within  dimension  tolerance 
or  reject  workpiece. 


PERFORMANCE  STANDARDS; 

Measure  workpiece  on  surface  plate  to  a  tolerance  of  -^/^  1/64 
inch  on  fractional  dimensions  and  to  -^1-  ,001  on  decimal 
dimensions  or  to  blueprint  specifications. 
Procedures  must  meet  instructor's  standards. 
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UNIT  2.0  USING  PRECISION  MEASURING  INSTRUMENTS 

TASK  2.07  MEASURE  WORKPIECE  ON  SURFACE  PLATE 

(Con't.) 


SUGGESTED  INSTRUCTION  TIME:     1  1/4  Hours 


RELATED  TECHNICAL  INFORMATION: 

-  Read  fractional  dimensions  to  +/-  1/64  inch. 

-  Read  decimal  dimensions  to  +/-  .001. 

-  Care  and  use  of  granite  surface  plate. 

-  Use  and  care  of  measuring  instruments. 


UNIT 


TASK 


2.0 
2.08 


USING  PRECISION  MEASURING  INSTRUMENTS 
CHECK  WORKPIECE  WITH  SINE  BAR 


PERFORMANCE  OBJECTIVE: 

Given  a  blueprint,  Machinery's  Handbook,  gage  blocks,  sine  bar,  surface 
plate,  angle  plate,  clamps,  dial  indicator,  and  workpiece;  align  work- 
piece  at  an  angle  within  +/-  I  minute  of  blueprint  specifications. 


PERFORMANCE  ACTIONS: 

2.0801       Place  angle  plate  on  surface  plate: 

a.      Check  angle  plate  for  burrs  or  chips. - 
b«     Clean  surface  plate. 

•2.0802       Determine  angle  requirement: 

a.  Check  blueprint  for  angle. 

b.  Select  sine  bar. 

c.  Check  Machinery's  Handbook  for  gage  block 
assembly. 

d«      Clean  and  wring  gage  blocks, 
e.      Place  sine  bar  on  gage  blocks  against  angle 
plate. 

2.0803  Mount  dial  indicator  on  stand. 

2.0804  Set  dial  indicator  against  sine  bar  and  set  to 

zero . 

2.0805  Clamp  workpiece  to  angle  plate. 

2.0806  Align  workpiece  with  dial  indicator  within  blueprint 
specifications . 


PERFORMANCE  STANDARDS: 

-    Check  work  with  sine  bar  so  workpiece  aligns  at  an  angle  +/-  1 
minute  of  blueprint  specifications.* 


SUGGESTED  INSTRUCTION  TIME:     1  1/2  Hours 
*NOTE:        GTC's  MS-3-24  standards  are  +/-  0°5'. 
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UNIT  2.0  USING  PRECISION  MEASURING  INSTRUMENTS 

TASK  2.09  CHECK  WORKPIECE  USING  RADIUS  FILLET 

OR  CENTER  GAGES 


PERFORMANCE  OBJECTIVE: 

Given  workpiece  and  drawings,  and  gages;  check  workpiece  for  assigned 
measurements.  Workpiece  must  fit  gage  so  no  light  shows  between  gage 
and  workpiece. 


PERFORMANCE  ACTIONS:  , 

2.0901  Select  gage. 

2.0902  Place  properly  on  workpiece. 

2.0903  Check  for  light  showing  between  gage  and  workpiec-. 

2.0904  a.      File  or  hone  high  spots. 

b.      Machine  workpiece  again  if  high  spots  cannot  be 

removed  by  filling  or  honing, 
c*      Regrind  workpiece  if  necessary. 

2.0905  Continue  above  steps  until  workpiece  fits  gage. 


PERFORMANCE  STANDARDS: 

-    Check  workpiece  with  proper  gages,  honing  or  filing  as  neces- 
sary so  that  the  workpiece  fits  the  gage  so  no  light  shows 
between  the  gage  and  workpiece. 


SUGGESTED  INSTRUCTION  TIME:     1/2  Hour 


RELATED  TECHNICAL  INFORMATION: 

-  Use  of  center,  fillet,  and  radius  gages  for  accurate  bench 
work  operations.  ^ 

-  Machinery's  Handbook. 
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UNIT  2.0 
TASK  2.10 


USING  PRECISION  MEASURING  INSTRUMENTS 

MEASURE  INSIDE  DIAMETERS  WITH  VERNIER 
CALIPER 


PERFORMANCE  OBJECTIVE: 

Furnished  with  a  workplece,  blueprint,  Inside  vernier  caliper,  flies; 
measure  inside  diameters  of  workplece  to "a  tolerance  of  +/-  .001  Inch. 


PERFORMANCE  ACTIONS: 

2.1001  Select  appropriate  caliper  for  the  workplece. 

2.1002  Check  caliper  for  zero  setting  and  adjust  as  necessary. 

2.1003  Adjust  sliding  Jaw  to  Inside  diameter  and  lock. 

2.1004  Take  inside  diameter  measurements  by  adjusting 
vernier  scale  with  fine  adjustment: 

a.  Avoid  excessive  pressure  to  prevent  springing 
the  Jaw. 

b.  Keep  calipers  on  centerline  for  measurements. 

c.  Read  caliper  while  in  place  on. the  workplece. 

d.  Take  at  least  two  separate  readings  for 
verification. 

2.1005  Repeat  steps  for  measuring  outside  diameter  until 
measurements  are  within  tolerance. 


PERFORMANCE  STANDARDS: 

-    Measure  inside  diameters  of  workplece  with  vernier  caliper  to 
a  tolerance  of  +/-  .001  inch. 


SUGGESTED  INSTRUCTION  TIME:     1  Hour 


RELATED  TECHNICAL  INFORMATION: 

-  Reading  vernier  scale. 

-  Interpreting  tolerances. 

-  Measuring  stock  with  vernier  caliper. 
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UNIT 


2.0 


USING  PRECISION  MEASURING  INSTRUMENTS 


TASK 


2.11 


MEASURE  WORKPIECE  WITH  DEPTV  GAGES 


PERFORMANCE  OBJECTIVE: 


Supplied  with  rule  depth  gage,  vernier  depth  gage,  blueprint,  and 
counterbored  workpiece;  measure  workpiece  which  must  meet  blueprint 
specifications  and  a  tolerance  of  +/-  1/64  inch  with  a  rule  depth  and 
+/-  .001  inch  with  a  vernier  depth  gage. 


PERFORMANCE  ACTIONS: 


2.1101A 


Rule  Depth  Gage: 


1.  Slide  rule  as  far  as  it  will  go  into  hole 
without  disturbing  contact  of  gage  head  and 

•  work. 

2.  Tighten  clamp  nut. 

3.  Remove  from  hole  and  read  depth  dimension  on 
rule  at  Junction  with  gage  head. 

4.  Verify  workpiece  dimensions  to  specified 
tolerance. 


1*      Hold  base  firmly  on  reference  surface. 

2.  Lock  rule  in  place  with  lock  screw. 

3.  Adjust  vernier  movement  to  light  contact  with 
bottom  of  hole. 

4.  Remove  gage  and  read  vernier  setting. 

5.  Verify  workpiece  dimensions  as  to  specified 
tolerance. 


Measure  given  workpiece  with  depth  rule  depth  gage  to  a 
tolerance  of  ■♦•/-  1/64  inch  and  with  vernier  depth  gage  to  +/- 
.001  inch  or  meet  blueprint  specifications. 


2.1101B 


Vernier  Depth  Gage; 


PERFORMANCE  STANDARDS: 


SUGGESTED  INSTRUCTION  TIME:     1/2  Hour 
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UNIT  2.0  USING  PRECISION  MEASURING  INSTRUMENTS 

TASK  2.12  MEASURE  WORKPIECE  WITH  DEPTH 

MICROMETER 


PEIiFORMANCE  OBJECTIVE: 

Using  furnished  depth  micrometer)  Interchangeable  measuring  rods, 
machined  workplace »  blueprint;  measure  depth  of  slot  to  a  tolerance  of 
.001  Inch. 


PERFORMANCE  ACTIONS: 

2.1201  Identify  Interchangeable  measuring  rod. 

2.1202  Insert  correct  measuring  rod  Into  micrometer. 

2.1203  Set  micrometer  on  reference  surface  and  turn  thimble 
until  rod  touches  bottom  of  slot: 

a.  Hold  micrometer  base  firmly  on  reference 
surface. 

b.  Use  light  touch  with  rod. 

2.1204  Remove  micrometer  and  note  reading: 

a.      Take  more  than  one  measurement  for 
verification. 


PERFORMANCE  STANDARDS: 

-    Measure  machined  workplace  with  depth  micrometer  to  a  toler- 
ance of  +/-  .001  Inch. 


SUGGESTED  INSTRUCTION  TIME:     1/2  Hour 
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UNIT  ?..0 
TASK  2.13 


USING  PRECISION  MEASURING 

MEASURE  WORKPIECE  WITH  DIAL  CALIPERS 


PERFORMANCE  OBJECTIVE: 

Given  a  machined  workplace,  blueprint  and  dial  caliper;  measure  the 
workplece  within  a  tolerance  of  ■»■/-  .001  Inch. 


PERFORMANCE  ACTIONS: 

2.1301  Check  drawing  for  dimensions. 

2.1302  With  calipers  closed,  set  dial  Indicator  on  "O". 

2.1303  Open  calipers  until  outside  or  inside  jaws  touch  the 
surfaces  to  be  measured: 

a*     Measure  across  centerline  or  workplece. 

b.  Use  light  touch. 

c.  Keep  calipers  on  workplace  while  taking  caliper 
reading. 

2.1304  Obtain  dimensions  by  reading  the  main  scale  and 
adding  the  reading  on  the  dial  indicator. 

2.1305  Note  workplece  dimensions  to  specified  tolerance. 


PERFORMANCE  STANDARDS: 

-    Measure  work  with  dial  calipers  within  a  tolerance  of  .001 
inch. 


SUGGESTED  INSTRUCTION  TIME:     1/4  Hour 


# 
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UNIT  2.0  USING  PRECISION  MEASURING  INSTRUMENTS 

TASK  2.14  MEASURE  WORKPIECE  WITH  GAGE  BLOCKS 


PERFORMANCE  OBJECTIVE: 

Given  blueprint,  workplece,  gage  blocks,  height  gage  attachment,  surface 
plate  cleaning  solution,  and  lint  free  tissue;  measure  workplece  within 
a  tolerance  of  ■*■/-  .0001  inch  at  a  temperature  as  close  to  70  degrees  as 
practical. 

PERFORMANCE  ACTIONS: 

2.1401  Check  drawing  for  required  dimensions. 

2.1402  Clean  workplece  and  place  on  surface  plate. 
2.1403'      Select  required  gage  blocks  and  attachments: 

a.  Calculate  gage  blocks  required. 

b.  Use  wear  blocks. 

2.1404  Clean  gage  blocks. 

2.1405  Wring  gage  blocks.* 

2.1406  Add  a  holder  to  gage  blocks.  If  available. 

2.1407  Measure  workplece  with  gage  block  assembly. 

2.1408  Verify  workplece  dimensions  to  specified  tolerance. 

PERFORMANCE  STANDARDS: 

-  Measure  given  workplece  with  gage  blocks  within  a  tolerance  of 
+/-  .0001  Inch.     (Verify  accuracy  of  dial  Indicator  to  +/- 
.001  Inch.) 

SUGGESTED  INSTRUCTION  TIME:     3  Hours 

RELATED  TECHNICAL  INFORMATION: 

-  *Gage  blocks  may  be  "wrung  together"  to  form  a  stack  of 
blocks. 
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UNIT  2.0  USING  PRECISION  MEASURING  INSTRUMENTS 

TASK  2.15  MEASURE  WORKPIECE  WITH  VERNIER  HEIGHT 

GAGE 


PERFORMANCE  OBJECTIVE: 

Using  a  vernier  height  gage,  offset  scriber,  surface  plate,  blueprint, 
and  workpiece;  measure  work  with  height  gage  within  a  tolerance  of  +/- 
.001  inch. 


PERFORMANCE  ACTIONS: 

2.1501  Clean  surface  plate. 

2.1502  Set  workpiece  and  height  gage  on  surface  plate. 

2.1503  Assemble  offset  scriber  in  height  gage. 

2.1504  Check  zero  setting  of  height  gage  on  reference 
point. 

2.1505  Slide  vernier  scale  so  scriber  is  just  above  height 
to  be  measured  on  workpiece. 

2.1506  Lock  vernier  scale.* 

2.1507  Turn  fine  adjustment  until  scriber  touches  workpiece. 

2.1508  Lock  fine  adjustment  knob. 

2.1509  Take  reading  on  vernier  scale. 

PERFORMANCE  STA1(DARDS: 

-    Measure  workpiece  with  height  gage  within  a  tolerance  of  +/- 
.001  inch. 

SUGGESTED  INSTRUCTION  TIME:     1/2  Hour 
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USING  PRECISION  MEASURING  INSTRUMENTS 

MEASURE  WORKPIECE  WITH  INSIDE 
MICROMETER 


PERFORMANCE  OBJECTIVE: 

4 

Using  an  Inside  micrometer,  extension  rods,  spacing  collar,  handle, 
steel  rule,  outside  micrometer,  standards,  blueprint;  measure  Inside 
diameter  of  a  given  tubular  stock  workplece,  within  +/-  ,001  Inch. 


PERFORMANCE  ACTIONS: 

Measure  Inside  diameter  of  workplece  vlt^  steel 
rule. 

Assemble  extension  rod  In  micrometer: 

a.  Check  shoulder  setting. 

b.  Check  length  of  micrometer  with  steel  rule. 

c.  Use  spacing  collar  If  applicable. 

Measure  lnfl[lde  diameter  of  workplece; 

a.  Use  handle  with  micrometer. 

b.  Hold  one  end  of  micrometer  firmly  against  side 
of  hole. 

c.  Move  other  end  of  the  micrometer  In  arc  move- 
ment until  largest  setting  obtained. 

Read  micrometer  reading: 

a.  Add  extension  rod  length  to  micrometer  reading. 

b.  Add  spacing  collar  length  If  one  Is  used. 

c.  Check  reading  against  micrometer. 

d.  Take  more  than  one  measurement. 

Assure  workplece  Is  to  specified  tolerance  of  +/- 
.001  Inch. 


PERFORMANCE  STANDARDS: 

-    Measure  inside  of  tubular  stock  workplece  with  inside  micrometer 
with  +/-  .001  Inch  tolerance. 


SUGGESTED  INSTRUCTION  TIME:     L  Hour 
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UNIT  2.0 
TASK  2.16 


2.1601 


2.1602 


2.1603 


2.1604 


2.1605 


UNIT  2.0  USING  PRECISION  MEASURING  INSTRUMENTS 

TASK  2.17  MEASURE  WORKPIECE  WITH  TELESCOPE  AND 

HOLE  GAGES 


PERFORMANCE  OBJECTIVE: 

Using  furnished  telescoping  gages ,  small  holes  gages ,  micrometer  caliper^ 
micrometer  standard »  and  blueprint;  measure  Internal  dimensions  of 
workplece  within  +/-  •001  Inch  of  blueprint  specifications, 

PERFORMANCE  ACTIONS: 

2. 1701       Select  gage  for  desired  measurement. 

2*1702       Insert  gage  In  hole  or  slot  and  release  lock  screw. 

2.1703  Adjust  gage  to  fit  workplece: 

Small  Hole  Gage: 

a.  Select  gage. 

b.  Move  gage  until  It  touches  workplece. 

c.  Move  gage  back  and  forth  to  obtain  a  feel  of 
measurement. 

d.  Withdraw  from  workplece. 
e«      Check  measurement. 

Telescoping  Gage: 

a.  Select  gage. 

b.  Insert  Into  workplece. 

c.  Rock  gage  to  obtain  largest  measurement  and 
lock  gage  lightly* 

d.  Use  do%mward  pressure  and  roll  gage. 

e.  Lock  gage  firmly  and  check  measurement. 

2.1704  Measure  gage  setting  with  micrometer: 

a.  Check  micrometer  with  gage  or  zero  setting. 

b.  Avoid  excessive  pressure  with  micrometer 
caliper. 

2.1705  Repeat  steps  c-e  (Telescoping  Gage)  to  verify 
reliability  of  measurement, 

PERFORMANCE  STANDARDS: 

-    Measure  Internal  dimensions  of  workplece  with  telescope  and 
hole  gages  within  +/-  .001  Inch  of  specifications. 

SUGGESTED  INSTRUCTION  TIME:     1  Hour 
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UNIT  2.0 
TASK  2.18 


USING  PRECISION  MEASURING  INSTRUMENTS 
MEASURE  WORKPIECE  WITH  THREAD  WIRES 


PERFORMANCE  OBJECTIVE: 

Using  thread  measuring  wires,  micrometer  calipers,  Machinery's  Handbook, 
blueprint,  and  fumisbed  workpiece;  measure  workpiece  within  tolerance 
of  +/-  .001  inch  or  blueprint  specifications. 


PERFORMANCE  ACTIONS: 


2.1801 


Select  micrometer  caliper: 


a. 


Check  micrometer  with  gage  standards. 


2.1802 


Select  thread  measuring  wires: 


b. 


c. 


Check  Machinery's  Handbook  for  formula. 

Check  appropriate  (best)  wire  size. 

Check  measuring  wires  with  micrometer  caliper. 


2.1803 


Measure  workpiece  with  thread  measuring  wires: 


a. 


Place  two  wires  on  one  side  and  one  on  opposite 
side. 


2.  804 


Verify  workpiece  dimensions  to  specified  tolerances. 


PERFORMANCE  STANDARDS: 


Measure  workpiece  with  thread  wires  within  a  toleranct;  of  +/- 
.001  inch  or  blueprint  specifications. 


SUGGESTED  INSTRUCTION  TIME:     3  Hours 
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UNIT 
TASK 


2.0 

2.19  (Optional) 


USING  PRECISION  MEASURING  INSTRUMENTS 
TRANSFER  DIMENSIONS  WITH  DIVIDER 


PERFORMANCE  OBJECTIVE: 

Glv«n  a  divider,  machinist  scale,  drawing,  and  workplece  and  other 
materials  needed;  transfer  dimensions  of  the  drawing  to  the  workplece 
using  dividers  and  machinist's  scale  with  an  accuracy  of  +/-  1/64  Inch. 


PERFORMANCE  ACTIONS: 


2.1901 


Assemble  divider,  machinist's  scale,  workplece,  etc. 


2.1902 


Take  measurement  with  divider  or  set  divider  to 
measurements  Indicated. 


2.1903 


Transfer  measurements  from  divider  to  workplece  or 
to  machinist's  scale  and  then  to  workplece. 


2.1904 


Measure  distances,  layoff  distances,  and  scribe 
circles  using  the  divider. 


PERFORMANCE  STANDARDS: 


Transfer  dimensions  froxi.  drawing  provided  to  workplece  using 
divider,  machinist's  scale,  and  other  materials  provided. 


SUGGESTED  INSTRUCTION  TIME:     1/2  Hour 


RELATED  TECHNICAL  INFORMATION: 


Use  of  machinist's  scale. 

Measuring  to  ■♦■/-  1/64  inch  accuracy. 
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UNIT  2.0  USING  PRECISION  MEASURING  INSTRUMENTS 

TASK  2.20  (Optional)  MEASURE  OUTSIDE  DIAMETER  WITH  OUTSIDE 

CALIPERS 


PERFORMANCE  OBJECTIVE: 

Given  the  outside  caliper,  machinist's  rule,  drawing,  and  round  work- 
piece;  measure  the  outside  diameter  of  the  round  workplece  within  -*■/- 
1/6A  Inch. 


PERFORMANCE  ACTIONS:  (Measure  workplece  with  caliper.) 

2.2001  Assemble  tools. 

2.2002  Hold  caliper  In  hand,  firmly  but  gently  allowing 
caliper  legs  to  contact  work. 

2.2003  Adjust  knurled  adjustment  nut  with  thumb  and  fore- 
finger until  weight  of  caliper  leg  causes  It  to  slip 
over  work. 

2.200A       Remove  caliper  carefully  from  work  so  setting  Is  not 
disturbed. 

2.2005       Measure  distance  between  caliper  legs  with  steel 
rule  and  read  dimensions* 

(NOTE:       Gage  machine  part  to  required  size  by 

setting  caliper  to  given  dimension  from 
steel  rule  and  transferring/checking 
dimensions.) 


PERFORMANCE  STANDARDS: 

Measure  outside  diameter  of  round  workplece  with  outside 
calipers  and  machinist's  rule  with  an    2curacy  of  +/-  1/64 
Inch. 


SUGGESTED  INSTRUCTION  TIME:     1/2  Hour 


RELATED  TECHNICAL  INFORMATION: 

-  Use  of  machinist's  rule. 

-  Measuring  with  an  accuracy  of  +/-  I/6A  Inch. 

-  Transferring  measurements. 
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UNIT  2.0  USING  PRECISION  MEASURING  INSTRUMENTS 

TASK  2.20  (Optional)  MEASURE  OUTSIDE  DIAMETER  WITH  OUTSIDE 

CALIPERS 


RELATED  TECHNICAL  INFORMATION  (Con't.): 

-  Reading  the  scale:  By  looking  squarely  at  rule,  with  light 
falling  directly  on  rule,  caliper  tips  splitting  graduation 
line. 

-  NOTE:         Calipers  typically  used  for  rough  machine 

operations,  not  for  highly  accurate  measurements. 


EXPANDED  TRAINING: 

-    Use  of  the  micrometer  for  quicker,  more  dependable,  and  more 
precision  measuring. 


UNIT  2.0  USING  PRECISION  MEASURING  INSTRUMENTS 

TASK  2.21  MEASURE  ROUND  STOCK  WITH  OUTSIDE 

MICROMETER 


PERFORMANCE  OBJECTS: 


Given  an  outside  micrometer,   and  ,  iji  s  true  1 1  on  concerning  its 
operatloni  and  round  stock  and  flat  stock;  measure  the  outside  diameter 
of  round  stock  and  the  thickness  of  flat  stock  and  the  length  of  flat 
stock  using  the  outside  micrometer. 


PERFORMANCE  ACTIONS: 

2.2101  Obtain  outside  micrometer  from  toolroom>  etc. 

2.2102  Make  sure  micrometer  Is  adjusted  accurately  to 
"zero"  of  set  to  known  precision  standard  gage. 

2.2103  Clean  anvil  and  spindle  face. 

2.2104  Hold  micrometer  by  frame,  not  thimble. 

2.2105  Place  anvil  against  work,  seating  anvil  and  spindle 
squarely  on  the  true  diameter  of  the  workplece. 

2.2106  Adjust  proper  pressure  with  thimble  or  ratchet 
device.* 


2.2107       Lock  measurement  by  spindle  locknut,  remove  mike, 
and  read  measurement.** 


(NOTE:        Instructor  will  provide  instruction 

concerning  transferring  measurements  with 
the  micrometer.) 

Never  tighten  spindle  so  tight  that  work  cannot  be  removed  from 
between  anvil  and  spindle. 

A  more  accurate  measurement  may  be  obtained  by  reading  the  micrometer 
prior  to  removing  it  from  Che  work. 


PERFORMANCE  STANDARDS: 


Measure  round  stock  with  the  outside  micrometer. 

-  Measure  the  thickness  of  flat  stock, 

-  Measure  the  length  of  flat  stock. 

-  Measurements  should  be  accurate  within  ,001  inch. 
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UNIT 


2.0 


USING  PRECISION  MEASURING  INSTRUMENTS 


TASK 


2.21 


MEASURE  ROUND  STOCK  WITH  OUTSIDE 
MICROMETER  (Con't.) 


SUGGESTED  INSTRUCTION  TIME:     1  Hour 


RELATED  TECHNICAL  INFORMATION: 


Adjust  spindle  pressure  to  correct  tension  or  until  ratchet 
clicks  twice. 

Do  not  slide  micrometer  back  and  forth  excessively  across  the 
workpiece  since  this  may  wear  away  the  face  of  both  the  anvil 
and  spindle. 
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UNIT  2.0  USING  PRECISION  MEASURING  INSTRUMENTS 

TASK  2.22  MEASURE  WITH  INSIDE  CALIPER 


PERFORMANCE  OBJECTIVE: 

Given  an  Inside  caliper >  outside  micrometer,  workplece  of  tubular  stock, 
and  required  materials;  measure  the  Inside  diameter  of  the  tubular  stock 
within  +/-  .002  Inch  of  specifications. 

PERFORMANCE  ACTIONS:         (See  steps  for  using  outside  caliper.) 


2.2201 

Correctly  hold  caliper  In  hand. 

2.2202 

Allow  caliper  legs  to  contact  workplece. 

2.2203 

Adjust  knurled  adjustment  nut  for  measurement. 

2.2204 

Remove  caliper. 

2.2205 

Transfer  measurement  to  outside  micrometer. 

2.2206 

Read  measurement  taken. 

PERFORMANCE  STANDARDS: 

-  Measure  with  Inside  caliper  and  outside  micrometer  a  tubular 
stock  workplece  within  +/-  .002  Inch  of  specifications. 

SUGGESTED  INSTRUCTION  TIME:     1/2  Hour 

RELATED  TECHNICAL  INFORMATION: 

-  Use  of  outside  micrometer. 

-  Proper  technique  of  measuring  inside  diameter  of  tubular 
stock. 


UNIT 


2.0 


USING  PRECISION  MEASURING  INSTRUMENTS 


TASK 


2.23 


MEASURE  THREADS  PER  INCH  WITH  SCREW 
PITCH  GAGE 


PERFORMANCE  OBJECTIVE: 

Given  a  screw  pitch  gage  and  screws  or  bolts  with  standard  threads, 
measure  the  number  of  threads  per  inch  of  given  screws  or  bolts  with 
screw  pitch  gage. 


PERFORMANCE  ACTIONS: 


2.2301  Obtain  screw  pitch  gage  from  toolroom. 

2.2302  Assemble  screws  or  bolts  to  measure. 

2.2303  Match  the  teeth  of  one  of  the  leaves  (screw  pitch 
gage)  with  the  thread  on  the  screw  or  bolt  being 
measured. 

2.2304  Read  the  pitch  of  the  thread  from  the  lead. 


Measure  threads  per  inch  of  given  screws  and  bolts  with  the 
screw  pitch  gage. 

At  minimum,  training  should  be  orientation. 


(NOTE: 


Gages  are  available  for  English  and  Metric 
threads.)  . 


PERFORMANCE  STANDARDS: 


SUGGESTED  INSTRUCTION  TIME:     1/2  Hour 
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UNIT  2.0  USING  PRECISION  MEASURING  INSTRUMENTS 

TASK  2. 2 A  (Optional)  MEASURE  SCREW  THREADS  WITH  SCREW 

THREAD  MICROMETER 


PERFORMANCE  OBJECTIVE: 

Given  a  screw  thread  micrometer  and  screws  to  measure,  measure  the  pitch 
diameter  of  screw  threads  within  +/-  ,001  inch  of  specifications  using 
the  screw  thread  mlcrometet. 


PERFORMANCE  ACTIONS: 

2.2401  Obtain  screw  thread  micrometer. 

2.2402  Correctly  holding  instrument  in  hand. 

2.2403  Place  anvil  and  spindle  over  thread  to  be  measured. 

2.2404  Contact  thread  with  anvil  and  spindle. 

2.2403       Read  pitch  diameter  on  sleeve  and  spindle. 

2. 2406       Compare  with  correct  pitch  diameter  by  screw  from 
table  of  threads  provided  by  instructor. 

PERFORMANCE  STANDARDS: 

-  Measure  given  screw  threads  with  screw  thread  micrometer  with 
accuracy  of  •»•/-  .001  inch  of  specifications. 

SUGGESTED  INSTRUCTION  TIME:     1/2  Hour  (Optional-Orieutation) 

RELATED  TECHNICAL  INFORMATION: 

-  Markings  of  thread  micrometers:     (e.g.,  8-13,  U-20,  22-30, 
32-40) 

-  Selecting  the  proper  micrometer. 

-  Point  out  uses:    Lathe  operator  and  inspection  department. 

-  Procedures  for  measuring  screw  threads. 
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USING  PRECIS -^N  MEASURING  INSTRUMENTS 
DESCRIBE  OPTICAL  COMPARATOR 


PERFORMANCE  OBJECTIVE: 

Given  an  orientation  to  the  optical  comparatort  describe  the  optical 
comparator  and  explain  how  It  Is  used  for  checking  work. 


PERFORMANCE  ACTIONS: 

Observe  Information  provided  by  the  Instructor 
concerning  the  optical  comparator,  Including  con-  ^ 
structlon,  typical  operation,  and  use  In  the  machine 
shop. 

Identify  how  to  use  a  template  or  comparator  chart 
with  the  optical  comparator  in  checking  workplece. 

Identify  accuracy  of  comparisons  that  can  be  made  on 
optical  comparator: 

a«  .001  inch  decimal  dimensions* 

+/-  1  degree  angular. 

Perform  other  activities  to  become  familiar  with  the 
optical  comparator  as  might  be  required  by  the 
instructor. 


PERFORMANCE  STANDARDS: 

-  Identify  the  optical  comparator. 

-  D^»scrlbe  in  basic  terms  how  the  optical  comparator  works. 

-  Explain  how  the  comparator  is  set  up  for  use  by  the  machinist. 

-  Explain  how  measurements  are  made  using  the  optical  comparator 
and  what  accuracy  may  be  obtained. 

SUGGESTED  INSTRUCTION  TIME;     1/2  Hour 


RELATED  TECHNICAL  INFORMATION: 

-  Measuring  to  .001  inch  and  1  degree  of  accuracy. 

-  Use  of  template  or  comparator  chart. 


UNIT  2.0 
TASK  2.25 


2.2501 


2.2502 
2.2503 


2.2504 
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UNIT 


2.0 


USING  PRECISION  MEASURING  INSTRUMENTS 


TASK 


2.26 


CHECK  ROUND  STOCK  WITH  DIAL  INDICATOR* 


PERFORMANCE  OBJECTIVE: 

Given  a  dial  indicator  and  round  stock,  check  the  concentricity  of  the 
round  stock  to  within  +/-  .001  inch. 

PERFORMANCE  ACTIONS: 


2.2601  Obtain  dial  indicator  from  toolroom. 

2.2602  Set  up  to  measure  the  concentricity  of  given  round 
stock. 

2.2603  Measure  concentricity  of  round  stock  to  within  +/- 
.001  inch  using  the  dial  indicator. 


Check  concentricity  of  given  round  stock  to  within  +/-  .001 
inch  using  the  dial  indicator. 


Describe/identify  a  dial  indicator. 

Explain  how  to  set  the  shop  dial  indicator (s)  to  "zero." 
Explain  uses  of  the  dial  indicator:    To  set  up  machine, 
inspect  tools  and  machines,  etc.    Readings  used  to  check  size, 
center  work,  etc.,  where  balanced  readings  are  needed. 
Identify  that  the  dial  indicator  must  be  mounted  at  right 
angles  to  workpiece  to  assure  full  movement  is  registered  on 
dial. 


PERFORMANCE  STANDARDS: 


SUGGESTED  INSTRUCTION  TIME:     1/2  Hour 


RELATED  TECHNICAL  INFORMATION: 


*Normally  a  mike  will  be  used. 


ERIC 


UNIT 


2.0 


USING  PRECISION  MEASURING  INSTRUMENTS 


'ASK 


2.27  (Optional) 


SNAP  GAGES  (OMITTED) 


PERFORMANCE  OBJECTIVE: 

Because  snap  gages  such  as  GO/NO  GO  gages  are  used  more  In  production 
work  and  are  not  readily  available  In  the  training  programs,  they 
currently  are  omitted  from  secondary  training. 

PROBABLE  PETFORMANCE  OBJECTIVE: 

Given  snap  gages,  measure  lengths,  diameters,  and  thlcknesr  of  given 
parts.    Performance  must  be  to  the  Instructor's  standard^: 

PERFORMANCE  ACTIONS:         (As  application,  to  be  defined  by  Instructor.) 

PERFORMANCE  STANDARDS:  (Optional) 


Measure  lengths,  diameters,  and  thickness  of  given  parts  with 
snap  gages  to  the  Instructor's  standards. 


SUGGESTED  INSTRUCTION  TIME:  N/A 
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UNIT  2.0 
TASK  2.28 


USING  PRECISION  MEASURING  INSTRUMENTS 
RADIUS  GAGE 


PERFORMANCE  OBJECTIVE: 

Using  a  radius  gage  provided,  measure  convex  and  concave  radii  of  given 
parts  Co  the  instructor's  standards. 

PERFORMANCE  ACTIONS:         (If  applicable,  to  be  defined  by  instructor.) 

PERFORMANCE  STANDARDS: 

-  Measure  convex  and  concave  radii  of  given  parts  using  a  radius 
gage  provided. 

-  Instructor's  standards  apply. 

SUGGESTED  INSTRUCTION  TIME:     1/2  Hour 

RELATED  TECHNICAL  INFORMATION: 

-  Check  layout  radius  or  fillets  ranging  from  1/64  inch  to  1/2 
inch. 
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UNIT  3*0 


WORK  LAYOUT 


While  described  as  a  separate  unlti  these  training  objectives  on  work 
layout  may  be  Integrated  with  training  concerning  hand  tools i  measuring 
tools  9  benchworky  or  other  topics  that  the  Instructor  may  decide  Is 
appropriate. 

Some  tasks  In  this  unit  such  as  laying  out  angles,  bolt  circle  coordinates, 
bolt  circle  chords,  etc.,  may  be  Introduced  during  the  first  year  and 
studied  In  depth  for  skill  competency  during  the  second  (advanced 
layout) • 
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STANDARDS 
APPLICABLE  TO  MOST  WORK  LAYOUTS 


These  performance  actions  and  standards  will  apply  to  most  l.^iyout  tasks 
and  will  not  be  repeated. 

1.  Review  and  take  proper  care  of  blueprints,  drawings,  and  specifica- 
tions: 

a.  Keep  blueprints,  working  drawings,  and  specifications  clean, 
not  damaged,  and  in  order. 

b.  When  job  is  completed  (prints  no  longer  needed),  return 
prints,  etc.,  to  proper  file/storage  as  required. 

2.  Follow  an  accepted  layout  procedure: 

a.  Establish  horizontal  and  vertical  base  or  reference  lines.  - 

b.  Make  each  layout  line  or  point  from  base  (reference)  lines. 

c.  Use  only  clean,  sharp  scribed  lines.    Remove  and  layout  new 
line  if  line  is  double  or  poorly  marked. 

3.  Follow  logical  steps  in  making  layout  of  work  plan:^ 

a.  Study  blueprints  (step  1  above) . 

b.  Select  material  described  in  specifications. 

c.  Cut  material  to  proper  size,  length,  and  quantity. 

d.  Remove  sharp  edges  and  burrs. 

e.  Clean  workpiece  of  grease/oil. 

^4      Apply  layout  fluid  to  provide  a  contrasting  background  for 
scribed  lines. 

g.  Select  proper  layout  tools. 

h.  Measure  and  mark  accurate  reference  edges  from  which  to  work. 

i.  Mark  lower  left-hand  corner  "X"  and  work  from  edges  A  and  B. 
If  edge  A  is  not  true,  scribe  vertical  line  90  degrees  to  edge 
B. 

j.      From  these /edges  (A  &  B) ,  layout  all  horizontal  and  vertical 
centeriines  to  locate  hole  locations.    Always  layout  all  lines 
from  baseline  reference. 

k.      Check  center-to-center  layout  centeriines  against  working 
print  and  make  necessary  corrections. 

1.      Scribe  arcs  and  circles  and  layout  angular  lines  and  point- 
to-point  connecting  lines. 

m.      Use  prick  punch  to  mark  exact  points  w!^*-  'e  horizontal  and 
vertical  lines  intersect. 

n.      Scribe  reference  lines  showing  locations  of  holes ,  etc. 

p.      Prick  punch  circumference  of  scribed  reference  circleo  (planned 
holes) . 

p.      Center  punch  all  center  points. 


Standards  adopted  from  Dixon,  Robert  G.,  Benchwork,  Delmar,  NY;  Delmar 
Publishers  Inc.,  pp.  97-103,  1981. 

(Instructor  may  substitute  another  procedure.) 
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MACHINE  SHOP 
WORK  LAYOUT 
SUGGESTED  INSTKUCTION  TIME 


WORK  LAYOUT 
UNIT/TASK 

Unit  3.0    WORK  LAYOUT 

3.01  Scribe  Workpieces 

3.02  Mark  Locations  with  Prick  Punch 
and  Center  Punch 

3.03  Locate  Holes  with  Transfer  Punches 

3.04  Layout  Hole  Spacing  and 
Outside  Dimensions 

3.05  Layout  Angles 

3.06  Layout  a  Bolt  Circle 

3.07  Layout  Compound  Angles 

3.08  Layout  Tangents 


SUGGESTED 
HOURS 

3 

3 
3 

3 
3 
3 
3 
3 

TOTAL  HOURS  24 
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TASK  LISTINGS 
MACHINE  SHOP 


UNIT/TASK  DESCRIPTION 
Unit  3.0    WORK  LAYOUT 

3 •01  (Scribe  Workpieccs)    Given  work  bench,  cylindrical  and  rectangu- 

lar stocky  dimensioned  blueprints  or  drawings,  and  the  necessary 
layout  and  scribing  tools,  measuring  instruments,  and  mater- 
ials; scribe  the  vorkpleces.    The  stock  must  be  scribed  to 
specifications  within  a  tolerance  of  +/-  O^OOl  inch  using  a 
height  gage,  radius  gage* 

3*02  (Make  Locations  with  Prick  Punch  and  Center  Punch)  Given 

blueprint  or  specifications,  layed  out  workpiece,  center  punch 
hole  location  to  an  accuracy  of  +/-  1/64  inch  or  to  specifica- 
tions* 

3.03  (Locate  Holes  with  Transfer  Punches)    Given  workpiece 
blueprint/specifications,  locate  holes  in  workpiece  with 
transfer  Instruments.    Located  holes  must  meet  blueprint 
specifications* 

3.04  (Layout  Hole  Spacing  and  Outside  Dimensions)    Given  rectangular 
stock,  a  dimensioned  blueprint/drawing  and  specifications, 
combination  square,  and  the  necessary  layout  and  scribing 
tools,  measuring  instruments,  and  materials;  layout  hole 
spacing  and  outside  dimensions  to  a  tolerance  of  1/64 
inch. 

3.05  (Layout  Angles)    Given  rectangular  stock,  dimensioned 
blueprint/drawing,  specifications,  bevel  protractor,  necessary 
layout  and  scribing  tools,  measuring  instruments,  and  materials; 
layout  angles  on  the  stock  to  a  tolerance  of  +/-  1  minute. 

3.06  (Layout  a  Bolt  Circle)    Given  pre-cut  stock,  detailed  drawing 
and  specifications,  combination  square ^  measuring  instruments, 
and  necessary  layout  and  scribing  tools,  layout  a  bolt  circle 
on  the  stock  to  specifications  within  +/-  .1/64  inch. 

3.07  (Layout  Compound  Angles)     Given  pre-cut  stock,  detailed 
drawing  and  specifications,  combination  square,  bevel  protractor, 
measuring  instruments,  and  necessary  layout  and  scribing 

tools,  layout  compound  angles  on  stock  to  specifications  with 
a  tolerance  of  +/-  1  minute. 

3.08  (Layout  Tangents)     Given  pre-cut  stock,  detailed  drawing  and 
specifications ,  measuring  instruments ,  combination  square , 
bevel  protractor  >  and  necessary  layout  and  scribing  tools ; 
layout  angles  tangent  to  radii  on  the  stock  to  specifications 
within  +/-  1  degree. 
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UNIT 


3.0 


WORK  LAYOUT. 


TASK 


3.01 


SCRIBE  WORKPIECES 


PERFORMANCE  OBJECTIVE: 

Given  work  bench,  cylindrical  and  rectangular  stock,  dimensioned  blue- 
prints or  drawings,  and  the  necessary  layout  and  scribing  tools,  measuring 
Instruments,  and  materials;  scribe  the  workpieces.    The  stock  must  be 
scribed  to  specifications  within  a  tolerance  of  +/-  0.001  inch  using  a 
height  gage,  radius  gage. 


PERFORMANCE  ACTIONS: 


PERFORMANCE  STANDARDS: 

-    Scribe  workpieces  provided  to  specifications  with  a  tolerance 
'if  +/-  0.001  inch  using  height  gage  and  +/-  1/64  *  ^ch  using 
radius  gage. 


SUGGESTED  INSTRUCTION  TIME:     3  Hours 


RELATED  TECHNICAL  INFORMATION: 

-  Identify  and  explain  use  of  surface  plate,  height  gage,  and 
dividers. 

-  Describe  procedures  for  scribing  workpiece. 

-  Explain  how  to  maintain  and  store  height  gage  and  surface 
plate. 

Safety  precautions. 

-  Proper  techniques  in  use  of  scriber. 


3.0101 


Select  scriber. 


3.0102 


Demonstrate  how  to  scribe  circles,  radii,  and 
parallel  lines  on  workpiece. 
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UNIT  3.0 


TASK  3.02 


WORK  LAYOUT 


MARK  LOCATIONS  WITH  PRICK  PUNCH  AND 
CENTER  PUNCH 


PERFORMANCE  OBJECTIVE: 

Given  blueprint  or  specifications,  layed  out  workpiece,  center  punch 
hole  location  to  an  accuracy  of  +/-  1/64  inch  or  to  specifications. 


PERFORMANCE  ACTIONS: 

Check  blueprint/specifications. 
Mark  center  location  with  prick  punch: 

a.  Check  punch  for  sharpness. 

b.  Locate  intersection  of  layout  lines  with  point 
of  prick  punch. 

c.  Hole  punch  in  vertical  position. 

d.  Tap  lightly  with  tool  maker's  hammer  or  equivalent. 

Examine  punch  mark  with  magnifying  glass. 

Correct  punch  mark  as  necessary  following  recoimnonded 
procedure  (text) . 

Check  punch  mark  with  magnifying  glass. 

Center  punch  hole  location  for  deep  mark. 

Verify  hole  locations  marked  against  specifications, 
correcting  as  necessary. 


PERFORMANCE  STANDARDS: 

-    Mark  locations  with  prick  punch  and  center  punch  to  an  accuracy 
of  +/-  1/64  inch  of  specifications. 


GESTED  INSTRUCTION  TIME.     3  Hours 


3.0201 
3.0202 


3.0203 
3.0204 

3.0205 
3.0206 
3.0207 
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UNIT  3 . 0 

TASK  3 . 03 


WORK  LAYOUT 

LOCATE  HOLES  WITH  TRANSFER  PUNCHES 


PERFORMANCE  OBJECTIVE: 

Given  workpiece  blueprint/specifications,  locate  holes  in  workpiece  with 
transfer  instruments.    Located  holes  oust  meet  blueprint  specifications. 

PERFORMANCE  ACTIONS: 

Check  specifications. 
Place  workpiece  in  holding  device. 

Select  transfer  too] a:  (Transfer  screws  for  threaded 
holes.*    Tranofer  punches  for  straight  holes.) 

Locate  holes  on  vjorkplece  from  template: 

a.  Clamp  template  to  workpiece  for  transfer 
punches . 

b.  Insert  transfer  punch  in  template  hole. 

c.  Tap  transfer  tool  lightly  with  hammer. 

d.  Remove  template. 

e.  Center  punch  marks  left  by  transfer  punch  (or 
screw) . 

Verify  hole  locations  against  specifications. 

PERFORMANCE  STANDARDS: 

-    Locate  holes  with  transfer  punches  to  blueprint  specifications. 


SUGGESTED  INSTRUCTION  TIME:  3  Hours 
*Orientation  to  Transfer  Screws 


3.0301 
3.0302 
3.0303 

3.0304 


3.0305 
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UNIT 


3.0 


WORK  LAYOUT 


TASK 


3.04 


LAYOUT  HOLE  SPACING  AND  OUTSIDE 
DIMENSIONS 


PERFORMANCE  OBJECTIVE: 

Given  rectangular  stock,  a  dimensioned  blueprint/drawing  and  specifications, 
combination  square,  and  the  necessary  layout  and  scribing  tools,  measuring 
instruments,  and  materials;  layout  hole  spacing  and  outside  dimensions 
to  a  tolerance  of  +/-  1/64  inch. 


PERFORMANCE  ACTIONS: 


3.0401 


Review  blueprints. 


3.0402 


Layout  hole  spacing  and  outside  dimensions. 


PERFORMANCE  STANDARDS: 


Layout  hole  spacing  and  outside  dimensions  according  to 
specifications  to  +/-  1/64  inch  tolerance. 


SUGGESTED  INSTRUCTION  TIME:     3  Hours 


RELATED  TECHNICAL  INFORMATION: 


Blueprint  reading. 
Layout  tools'. 
Layout  techniques. 

Define  cumulative  and  noncumulative  tolerance. 
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UNIT  3.0 
TASK  3 . 05 


WORK  LAYOUT 
LAYOUT  ANGLES 


PERFORMANCE  OBJECTIVE: 

Given  rectangular  stock,  dimensioned  blueprint/drawing,  specifications, 
bevel  protractor,  necessary  layout  and  scribing  tools,  measuring  instruments, 
and  materials;  layout  angles  on  the  stock  to  a  tolerance  of  +/-  1 
minute. 


PERFORMANCE  ACTIONS: 

3.0501  Review  prints. 

3.0502  Layout  angles  using  a  bevel  protractor  and  scriber. 


PERFORMANCE  STANDARDS: 

-    Layout  angles  using  bevel  protractor  and  scriber  with  an 
accuracy  of  +/-  1  minute. 


SUGGESTED  INSTRUCTION  TIME:     3  Hours 


RELATED  TECHNICAL  INFORMATION: 

-  Safety. 

-  Reading  the  bevel  protractor. 

-  Procedure  for  layout  angles  using  the  bevel  protractor  and 
scriber. 


UNIT  3.0 
TASK  3. OS 


WORK  LAYOUT 

LAYOUT  A  BOLT  CIRCLE 


PERFORMANCE  OBJECTIVE: 

Given  pre-cut  stock,  detailed  drawing  and  specifications,  combination 
square,  measuring  instruments,  and  necessary  layout  and  scribing  tools; 
layout  a  bolt  circle  on  the  stock  to  specifications  within  +/-  1/64 
inch. 


PERFORMANCE  ACTIONS: 

3.0601  Review  prints. 

3.0602  Layout  bolt  circle  following  procedures  demonstrated 
by  instructor. 


PERFORMANCE  STANDARDS: 

-    Layout  a  bolt  circle  on  given  stock  to  specifications  within 
+/-  1/64  inch. 


SUGGESTED  INSTRUCTION  TIME:     3  Hours 


RELATED  TECHNICAL  INFORMATION: 

-  Calculate  bolt  circle  coordinates. 

-  Calculating  chordal  distances. 

-  Explain  purpose  of  base  line. 

-  Procedures  for  laying  out  a  bolt  circle. 

-  Using  dividers  to  mark  various  radii. 
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UNIT 


3.0 


WORK  LAYOUT 


TASK 


3.07 


LAYOUT  COMPOUND  ANGLES 


PERFORMANCE  OBJECTIVE: 

Given  pre-cut  stock,  detailed  drawing  and  specifications,  combination 
square,  bevel  protractor,  measuring  instruments,  and  necessary  layout 
and  scribing  tools;  layout  compound  angles  on  stock  to  specifications 
with  a  tolerance  af  +/-  I  minute. 


PERFORMANCE  ACTIONS: 


3.0701  Review  drawings,  specifications. 

3.0702  Following  accepted  procedure,  layout  compound  angles 
using  a  combination  square,  bevel  protractor,  and 
scriber . 


-  Layout  compound  angles  on  given  stock  using  combination 
square,  bevel  protractor,  and  scriber  and  following  demonstrated 
procedures. 

-  Layout  must  be  to  specifications  within  +/-  1  minute. 


SUGGESTED  INSTRUCTION  TIME:     3  Hours 


RELATED  TECHNICAL  INFORMATION: 

-  Define  degree,  minute,  and  compound  angle. 

-  Use  of  layout  tools. 

-  Procedures  for  layout  of  compound  angles. 


PERFORMANCE  STANDARDS: 
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UNIT  3.0 
TASK  3.08 


WORK  LAYOUT 
LAYOUT  TANGENTS 


PERFORMANCE  OBJECTIVE: 

Given  pre-cut  stock,  detailed  drawing  and  specifications,  measuring 
Instruments,  combination  square,  bevel  protractor,  and  necessary  layout 
and  scribing  tools;  layout  angles  tangent  to  radii  on  the  stock  to 
specifications  within  +/-  1  degree. 


PERFORMANCE  ACTIONS: 

3.0801  Review  drawing,  specifications. 

3.0802  Demonstrate  proper  steps  In  laying  out  angles 
tangent  to  radii  using  combination  square,  bevel 
protractor,  and  scrlber. 


PERFORMANCE  STANDARDS: 

-    Layout  angles  tangent  to  radii  on  stock  provided  to  specifications 
within  a  tolerance  of  +/-  1  degree  using  the  combination 
square,  bevel  protractor,  and  scrlber. 


SUGGESTED  INSTRUCTION  TIME:     3  Hours 


RELATED  TECHNICAL  INFORMATION: 

-  Use  of  combination  square,  bevel  protractor,  and  scrlber. 

-  Define  tangent,  vertex,  and  radius. 

-  Calculating  center  dimensions. 

-  Layout  procedures  demonstrated  by  instructor. 
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UNIT  4.0 


BENCKWORK 


erJc  17ti 


BENCHWORK  TERMINOLOGY 


BENCHWORK 


MACHINE  WORK 


FLOOR  WORK 


HAND  TOOLS 


CHIPPING 
MUSHROOM 

TANG 
SHEARING 
DRAWFILING 
BURR 

HARDENING 

BRITTLE 

REFERENCE 
SURFACE 

LAYOUT  DYE 


Work  placed  on  a  bench  or  in  a  bench  vise  for 
operations  usually  involving  hand  tools. 

Shop  work  using  machines  such  as  lathes,  milling 
machines,  drill  presses,  saws,  and  grinders. 

Work  that  cannot  be  acccoiplished  easily  on  the 
bench,  but  using  the  same  tools  as  used  in  benchwork, 

Typical  benchwork  tools  include: 


-  Hammers 

-  Vises 

-  Wrenches 

-  Files 

-  Chisles 

-  Punches 

-  Hand  taps 

-  Threading  dies 

-  Screwdrivers 

Producing  chip  using  chisel. 


Measuring  tools 
Layout  tools 
Cutting  tools 
Assembly  tools 
Inspection  tools 
Metal  stamps 
Small  drills 
Hand  reamers 
Hand  hacksaws 


Enlarged  area  on  end  of  chisel,  caused  by  s  riking 
it  with  hammer. 

Pointed  end  of  file. 

Cutting  action  of  a  tool. 

Pushing  and  pulling  file  sideways  along  work. 

Sharp  edge  left  on  metal  part  from  machining 
operation. 

Process  of  making  metal  resistant  to  wear* 
•Easy  to  break. 

Side  from  which  dimensions  are  taken  or  made. 


Thin  colored  lacquer  painted  or  sprayed  on  surface 
of  part  so  layout  can  be  seen  clearly. 


(NOTE:        The  student  should  identify  each  individual  hand  tool  used  in 
benchwork  and  should  describe  the  primary  use  of  the  tool.) 
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MACHINE  SHOP 
BENCHWORK 
SUGGESTED  INSTRUCTION  TIMES 


MACHINE  SHOP  SUGGESTED 

UNIT/TASK  HOURS 

Unit  4.0  BENCHWORK 

4.01  Inspect  Workbench  Area  for 

Safe  Working  Environment  1/2 

4.02  Care  for  Hand  Tools  2 

4.03  Bench  File  Workpiece                                               '  4 

4.04  Disassemble/Assemble  Workpiece 

with  Arbor  Press  1 

4.05  Hand, Broach  and  Internal  Keyway  4 

4.06  Using  Hand  Hacksaw,  Cut  Given 

Material  in  Required  Time  1 

4.07  Cut  Threads  with  Hand  Tap  1/2 

4.08  Drill  Holes  with  Portable  Drill  1/2 

4.09  Grind  Part  with  Hand  Grinder  1/2 

4.10  Hand  Hone  Cutting  Tools  1/2 

4.11  Hand  Ream  Holes  1/2 

4.12  Remove  Broken  Drills  and  Taps  2 
.4.13           Remove  Damaged /Broken  Studs/Screws  4 

4.14  Cut  Threads  with  Die  1/2 

4.15  File  Test  Workpiece  for  Hardness  1/2 

4.16  Remove  Frozen  or  Seized  Parts  2 

4.17  Identify  Types  of  Fasteners  2 

4.18  Assemble  and  Fit  Parts  4 

4.19  Identify  and  Properly  Use  Work-holding 

Devices  and  Set-ups  2 


17:3 


A, 20  Identify  and  Properly  Use 

Coiants  and  Cutting  Compounds 

4.21  Properly  Use  Hand  Tools 

for  Assembly /Disassembly 


TOTAL  HOURS 
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TASK  LISTINGS 
MACHINE  SHOP 


UNIT /TASK 


DESCRIPTION 


Unit  4.0  BENCHWORK 


4.01 


(Inspect  WorkbiBnch  Area  for  Safe  Working  Environment)  Using 
"performance  a^itions"  as  a  checklist,  inspect  the  benchwork 
area  for  safe  working  environment.    All  unsafe  conditions  must 
be  reported  immediately.    All  items  must  be  marked  safe  or 
corrected  to  a  safa  condition. 


4.02 


4.o: 


4.04 


4.05 


4.06 


(Care  for  Hand  Tools)    Given  a  tool  box  or  set  of  typical  hand 
tools  used 'in  machine  shop  benchwork,  manufacturer's  standards 
concerning  proper  tise  and  care  of  hand  tools;  care  for  hand 
tools  to  manufacturer's  or  instructor's  specifications. 

(Benchwork  File  Workpiece)    Given  a  workplace,  blueprint  or 
drawing/specifications,  and  necessary  equipment;  hand  file  the 
workpiece  within  a  tolerance  of  +/-  1/64  inch  on  fractional 
dimensions,  +/-  0.005  inch  on  decimal  dimensions,  +/-  1  degree 
on  angular  dimensions,  cr  within  blueprint  specifications. 

(Disassemble/assemble  Workpiece  with  Arbor  Press)    Given  a 
blueprint/drawing  or  specif ications  „  workpiece,  measuring 
instruments,  and  an  arbor  press;  remove  and  replace  parts  with 
press  to  correct  tolerance. 

(Hand  Broach  an  Internal  Keyway)    Given  blueprint  or  drawings, 
arbor  press,  T'orkpiece,  broaching  tools,  and  necessary  equipment; 
broach  workpiece.    The  workpiece  must  be  within  a  tolerance  of 

0.001  inch  on  decimal  dimensions  and  +/-  1/64  inch  on 
fraction  dimensions  or  meet  blueprint  specifications. 

(Using  Hand  Hacksaw,  Cut  Given  Materials  in  Required  Time^ 
Furnished  with  workpiece  and  blueprint /drawing/specif icaticns , 
hacksaw  the      rkpiece  in  a  given  time  to  within  1/32  inch 
outside  of  set  it- ^d  line. 


4*07 


4,08 


(Cut  Threads   /itu  Hand  Tap)     Furnished  with  v'orkpiece  and 
blueprint/drawing/specifications,  hand  tap  the  necessary  tools 
and  materials;  hand  tap  workpiece  so  it  will  fit  a  gage  or 
mating  screw. 

(Drill  Holes  with  Portable  Drill)     Given  a  workpiece, 
blueprint/drawinp  or  specifications,  portable  drill,  and  the 
necessary  tools  and  materials;  drill  the  workpiece  as  required. 

(Crrind  Part  with  Hand  Grinder)     Given  a  workpiece,  blueprint/ 
drawing  or  specifications,  hand  grinder  with  proper  wheel  or 
disc;  grind  workpiece  to  print  specifications. 
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(Hand  Hone  Cutting  Tools)     Given  several  cutting  tools  such  as 
chisels )  specifications  for  sharpening ,  and  abrasive  stones ; 
hand  sharpen  the  cutting  tools  to  specifications  using  proper 
techniques  taught  by  the  Instructor* 

(Hand  Ream  Holes)    Using  given  hand  tools,  workplece,  and 
specifications;  hand  ream  hole  to  specifications  or  removing 
approximately  ^002  ^  #005  inch  from  workplece* 

(Remove  Broken  Drills  and  Taps)    Remove  broken  tools  from 
workplece  uting  bench  hand  tools  provided  so  that  workplece 
meets  specifications  * 

(Remove  Damaged/Brokau  Studs/Screws)     Remove  damaged/broken 
sciew/stud  from  workplece,  using  given  hand  tools,  and  restorln 
the  original  tapped  hole  to  specifications* 

(Cut  Threads  with  Die)     Given  specifications/blueprints, 
workpiece,  bench  hand  tools  and  materials;  but  by  hand  a 
thread  on  the  workplece.    The  threaded  work  must  be  to  speci- 
fications. 

(File  Test  Workplece  Cor  Hardness)    Given  workplece  and  files, 
check  workplece  for  hardness*    Workplece  must  be  determined  as 
machinable  by  cutting  tools  or  must  be  machined  by  abrasives 
of  carbine  tools. 

(Remove  Frozen  or  Seized  Parts)    Given  machine  or  workplece 
with  frozen  or  seized  parts,  hand  tools*,  and  all  necessary 
Information  and  materials;  select  proper  removal  method  and 
rempve  frozen  or  seized  part  without  damage  to  machine  or 
workplece* 

*Tools  may  include  power  .drill  (portable  or  stand) . 

(Identify  and  Properly  Use  Coolants  and  Cutting  Compounds) 
Given  coolants  used  for  drilling  or  reaming,  accurately  select 
the  appropriate  cutting  lubricant  or  compound  for  a  given  job, 
and  use  the  lubricant  or  compound  according  to  appropriate 
safe  procedure* 

(Assemble  and  Fit  Parts)     Given  necessary  tools  and  equipment, 
instructions  as  necessary,  and  parts  to  assemble  and  fit;  make 
drive,  sliding,  running  and  shrink  fits  according  to  correct 
procedures  for  outside  and  Inside  measurements  for  gears, 
pulleys*  bushings,  shafts,  spindles,  and  threads. 

(Identify  and  Properly  use  Work-boldi.ng  Devices  and  Set-ups) 
Given  a  selection  of  drill  press  woiK-holding  devices,  properly 
identify  each  device  and  demonstrate  how  to  fasten  the  device 
to  the  bench  and  use  it  properly. 


161 


(Identify  and  Properly  use  Coolants  and  Catting  Compounds) 
Given  coolants  used  for  drilling  or  reaming,  accurately  select 
the  appropriate  cutting  lubricant  or  compound  for  a  given  job, 
^-and  use  the  lubricant  or  compound  according  to  appropriate 
safe  procedure. 

(Properly  use  Hand  Tools  for  Assembly /Disassembly)  Given 
machinist's  hand  tools  or  tool  box,  a  job  requiring  use  of 
hand  tools,  properly  select  and  use  basic  hand  tools  including 
hammers,  screwdrivers,  wrenches,  and  pliers* 


UNIT  4 . 0 


TASK  4,01 


BENCHWORK 


INSPECT  WORKBENCH  AREA  FOR  SAFE 
WOPJCING  ENVIRONMENT 


PERFORMANCE  OBJECTIVE: 

Using  "performance  actions"  as  a  checklist,  inspect  the  bench  work  area 
for  safe  working  environment.    All  unsafe  conditions  must  be  reported 
immediately.    All  icems  must  be  marked  safe  or  corrected  to  a  safe 
condition, 

(OMIT  ITEMS  NOT  APPLICABLE,  INDICATING  "N/A,") 


PERFORMANCE  ACTIONS: 

4.0101        Inspect  area  machine  tools: 


a.  Guards/safety  devices  in  place. 

b.  Control  location  clear,  safe. 

c.  Power  transmission  or  drive  mechanism  safe. 

d.  Overload  devices  in  place,  proper  value. 

e.  Ventilation,  where  applicable,  provided. 

f.  Metal  scraps  cleaned  up. 

g.  Attachments/accessories  available. 

4.0102  Hand  tools: 

a.  Stored  properly. 

b.  Not  damaged. 

c.  Clean. 

d.  Safety  devices,  where  applicable,  provided/- 
attached . 

4.0103  Personal  protection  equipment:     (Where  applicable) 

a.  Footwear  (no  canvas  shoes,  etc.). 

b.  Eye  protection. 

c.  Head  protection,  where  applicable. 

d.  First-aid  station  provided. 

e .  Fire  ext  inguisher  provided  » 

4.0104  Safety  signs  and  markings  displayed  in  proper 
locations  and  proper  color  coded  markings  used  for 
safety. 

4.0105  Floors,  passageways,  aisles,  spaces  around  machines: 

a.  Clt^an. 

b.  Free  of  nil,  grease,  (^r  other  liquids. 

c.  Stock  not  blocking  work  or  pass<ige  area. 


UNIT  4.0 


TASK  4.01 


BENCHWORK 


INSPECT  WORKBENCH  AREA  FOR  SAFE 
WORKING  ENVIRONMENT 


PERFORMANCE  ACTIONS  (Con'tOj 


d.      Non-skid  mats  or  safety  mats  used  where  appro- 
priate. 


4.0106        Disposal  cans: 


a.  Located  in  designated,  convenient  areas. 

b.  Marked. 

c.  Covered,  if  applicable  (for  greasy,  oily  rags, 
etc.) . 


PERFORMANCE  STANDARDS: 

-    Workbench  area  inspected  for  safety,  using  checklist  provided, 


SUGGESTED  INSTRUCTION  TIME:     1/2  Hour 

(3-5  Minutes  maximum,  after  initial 
orientation) 
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UNIT  4.0  BENCHWORK 

TASK  4.02  CARE  FOR  HAND  TOOLS 


PERFORMANCE  OBJECTIVE: 

Given  a  tool  box  or  set  of  typical  hand  tools  used  in  machine  shop 
benchwork,  manufacturer's  standards  concerning  proper  use  and  care  of 
hand  tools;  care  for  hand  tools  to  manufacturer's  or  instructor's 
specif ic at ions « 


PERFORMANCE  ACTIONS: 

4.0201  Inspect  hand  tools  and  determine  damage,  if  any: 

a*      Cutting  tools  must  be  sharp  with  no  broken 
teeth. 

h.      Clamping  tools  must  have  clean  jaws  and  screws. 

c.  Soft  jaws  must  be  available  for  vises. 

d.  Screwdrivers  must  have  correctly  shaped  blades. 

e.  Punches  and  chisels  must  not  have  mushroomed 
heads. 

4.0202  Obtain  any  needed  parts: 

a*      Dismantle  and  replace  damaged  parts. 
b»      Make  required  adjustments, 

4*0203       Sharpen  dull  tools: 

a.      Check  for  mushroomed  heads. 
b»      Check  angle  of  cutting  edge* 
c*      Regrind  shape  as  required, 

PERFORMANCE  STANDARDS: 

For  given  hand  tools,  demonstrate  proper  use  and  care  of  hand 
tools  such  as  pliers,  screwdrivers,  wrenches,  striking  and 
struck  tools  to  the  manufacturer's  or  instructor's  standards. 

(NOTE:        Most  typical  benchwork  hand  tools  are  covered  in  the 
following  publication  which  may  be  referred  to  tor 
standards : 

Proper  Use  and  Care  of  Hand  Tools,  Pliers,  Scre\ 
drlvv^rs,  '/renches,  Striking      Struck  Tools,  Chicago, 
IL:     Klein  Tools,    Inc.,   1977.     (Available  free  in^ 
quantities  to  vocatlor-^l  programs.) 
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UNIT  4.0  BENCHWORK 

TASK  4.02  CARE  FOR  HAND  TOOLS  (Con't.) 


SUGGESTED  INSTRUCTION  TIME:    2  Hours 

RELATED  TECHNICAL  INFORMATION: 

-  Manufacturer's  standards  concerning  care  for  hand  tools. 

-  Instructor's  standards  for  care  of  shop  tools. 

-  Safety. 
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UNIT  4.0 
TASK  4*03 


BFNCHWORK 

BENCH  FILE  WORICPIECE 


PERFORMANCE  OBJECTIVE: 

Given  a  workpiece,  blueprint  or  drawing/specifications,  and  necessary 
equipment;  hand  file  the  workpiece  within  a  tolerance  of  4-/-  1/64  inch 
on  fractional  diirensione,  +/-  0,005  inch  on  decimal  dimensions,  1 
degree  on  angular  dimensions,  or  within  blueprint  specifications. 


PERFORMANCE  ACTIONS: 

4.0301  Review  specifications, 

4.0302  Select  proper  file. 

4.0303  Check  file  handle  or  install  handle  on  file. 

4.030A       Clean  file,  if  necessary  (file  should  have  been 
cleaned  prior  to  storage  in  toolroom/box). 

4.0305  Mount  workpiece  (elbow  high  for  general  filing). 

4.0306  Test  flatness  or  angle  or  work. 

4.0307  Check  for  pinning  (condition  of  file  and  chalk). 

4.0308  File  to  final  tolerance  repeating  steps  6  and  7  as 
required: 

a.  Avoid  allowing  file  to  rock  or  see-saw  which 
might  produce  a  crowned  surface. 

be  Use  flat  filing  or  draw  filing  techniques  as 
appropriate. 

4.0309  Upon  completion  of  job  task,  clean  file  and  return 
it  to  toolroom/box. 

i-ERrORMANCE  STANDARDS: 

-    Hand  file  workpiece  within  a  tolerance  of  ^-Z-  1/64  inch  on 
fractional  dimensions,  0,005  inch  on  decimal  dimensions, 

+      I  degree  on  angular  dimension?},  or  within  blueprint 
specifications . 

File  should  be  held  in  a  safe  manner,  flat  so  it  does  not  rock 
or  3ee-saw>  and  used  in  a  procedure  recommended  by  the  Inscru- 
ctor . 

Performance  process  and  product  must  he  to  instructor's 
standards . 
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UNIT  4,0 
TASK  4.03 


BENCHWORK 

BENCH  FILi*  WORKPIECE  (Con't.) 


SUGGESTED  INSTRUCTION  TIME:     4  Hours 


RELATED  TECHNICAL  INFORMATION: 

-  File  patterns,  cuts  of  files:     Single,  double,  rasp,  and 
curved. 

-  Straightforward,  flat,  draw,  and  round-corner  filing. 

-  Use  of  the  file  c^rd  and  care  of  files. 

-  Safety  with  files. 

-  Techniques  of  hand  filing:    Instructor's  standards. 

-  Measuring  instruments. 

-  Use  of  bench  vise. 


FILING  STANDARDS: 

_    A  TRIANGULAR  file  may  be  used  on  acute  internal  angles  and  to 
clear  out  corners.    It  can  also  be  used  to  sharpen  saw  teeth. 

-  A  MILL  file  is  used  in  smoothing  lathe  work  as  well  as  draw 
filing  and  other  precision  work.    Mill  files  are  always  single 
cut  types. 

-  A  FLAT  file  is  used  for  general  purpose  work.     Choose  coarse 
or  bastard  files  for  rough  work  and  second  cut  or  smooth  files 
for  finish  filing. 

-  A  SQUARE  file  may  he  used  to  enlarge  rectangle  shaped  holes  or 
slots . 

-  A  HALF  ROUND  file  is  used  with  a  range  of  different  jobs:  The 
flat  side  may  be  used  on  flat  surface  ""iling  while  the  rounded 
side  may  be  used  for  filing  curved  surfaces. 

-  The  SWISS  PATTERN  file  may  be  used  when  delicate  filing  is 
needed  such  as  with  precision  parts. 
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UNIT 


TASK 


4.0 


4.04 


BENCHWORK 

DISASSEMBLE/ASSEMBLE  WORKPIECE  WITH 
ARBOR  PRESS 


PERFORMANCE  OBJECTIVE: 

Given  a  blueprint/drawing  or  specifications,  workpiece,  measuring 
instruments,  and  an  arbor  press;  remove  and  replace  parts  with  press  to 
correct  tolerance. 


PERFORMANCE  ACTIONS: 


4.0401       Set  up  work: 

a.  Record  measurements  of  position  of  workpiece 
parts  to  be  removed* 

b.  Place  and  clamp  stationary  part  of  arbor 
table/press . 

c.  Align  movable  part  with  arbor  ram. 


4.0402 


4.0403 


Remove  part: 

a.  Lubricate  both  parts,  if  applicable. 

b.  Check  for  keys,  set  screws  and  tapers  or 
shoulders . 

c.  Apply  pressure  to  remove  part,  if  appropriate, 

d.  Remove  part  with  care  not  to  damage  workpiece. 

Replace  part: 


a.  Lubricate  both  parts,  if  applicable. 

b.  Check  assembly  procedures. 

c.  Align  keyways  or  matching  parts  as  applicable. 

d.  Press  parts  together  with  arbor  press. 

e.  Check  tolerance. 


PERFORMANCE  STANDARliS: 

Using  arbor  press,  disassemble/assemble  workpiece  parts 
according  to  specf ications  with  correct  tolerance. 


SUGGESTED  INSTRUCTION  TIME:     1  Hour 


RELATED  TECHNICAL  INFORMATION 

Measurement . 
Safer  V . 
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1  b:i 


UNIT 
TASK 


4.0 

4.05 


BENCHWORK 


HAND  BROACH  AN  INTERNAL  KEYVAY 


PERFORMANCE  OBJECTIVE: 

Given  blueprint  or  drawings,  arbor  press,  workpiece,  broaching  tools, 
and  necessary  equipment;  broach  workpiece.    The  workpiece  must  be  within 
a  tolerance  of  ■^/-  0.001  inch  on  decimal  dimensions  and  +/-  1/64  inch  on 
fraction  dimensions  or  meet  blueprint  specifications. 


PERFORMANCE  ACTIONS; 

4.0501    ^  Review  blueprint,  drawing,  specifications. 

/ 

4 •0502^  Mount  work  and  supports  on  arbor  press. 

4.0503  Select  broaching  tool  ard  guide, 

4.0504  Align  broaching  tool  on  workpiece: 

a.  Check  ram  wear  on  arbor  press, 

b.  Check  vertical  alignment  of  broaching  tool, 

4.0505  Press  broaching  tool  through  workpiece  to  produce 
internal  keyway: 

a.  Use  lubricant  except  on  cast  iron, 

b.  Repeat  cut  with  shim  if  necessary, 

4.0506  Check  measurement  of  workpiece,  accepting  or  taking 
corrective  actions, 

4.0507  File  to  remove  cutting  burrs  from  edges  of  keyway, 

4.0508  Return  tools  to  proper  locations  after  proper 
cleaning/care, 

PERFORMANCE  STANDARDS: 


-  Using  arbor  press,  hand  broach  workpiece  to  specifications  -*■/- 
0,001  inch  on  decimal  dimensions  and  +/-  1/64  inch  on  fraction 
dimensions  or  meet  blueprint  specifications. 


Srccn-STKD   INSTRUCTION  TIMK:     A  Hours 


ERLC  I  :y() 


UNIT 


4.0 


BENCHWORK 


TASK 


A. 05 


HAND  BROACH  AN  INTERNAL  KEYWAY 
(Con't.) 


RELATED  TECHNICAL  INFORMATION: 


Describe  how  to  set  up  and  use  arbor  press. 
Explain  hand  broaching. 
Use  of  precision  shims. 
Safety. 

Filing  to  remove  cutting  burrs. from  edges  of  keyway. 


ERIC 


UNIT  4.0 


TASK  4,06 

4 


BENCHWORK 


USING  HAND  HACKSAW,  CUT  GIVEN  MATERIAL 
IN  REQUIRED  TIME 


PERFORMANCE  OBJECTIVE: 

Furnished  with  workplece  and  blueprlnt/drawlng/speclf Icatlons,  hacksaw; 
hacksaw  the  workplece  in  a  given  time  to  within  1/32  inch  outside  of 
scribed  line. 


PERFOlilANCE  ACTIONS: 
/  4.0601 
\  4.0602 
4.0603 
4.0604 
4.0605 


4.0606 


Review  job  blueprint/drawing/specifications. 
Select  hacksaw  and  blade. 
Properly  mount  blade  in  hacksaw  frame. 

MouQCt  workpiece  in  holding  device  such  as  vise. 

/ 

Using  correct  technique  saw  workpiece  to  specifi- 
cations: 

a.      Scribe  workpiece  for  cut, 

b*      Notch  workpiece  with  file  for  start  of  cut, 

c.  Protect  workpiece  from  jaws  of  holding  device, 

d.  Saw  1/32  inch  outside  of  scribed  line. 

Deburr  when  finished. 


PERFORMANCE  STAI^ARDS: 


-    Using  hand  hacksaw^  cut  given  material,  such  as  angle  iron,  in 
the  required  time,  within  1/32  inch  outside  of  scribed  line, 
meeting  the  instructor's  standards  for  use  and  care  of  hacksaw. 


SUGGESTED  INSTRUCTION  TIME:     1  Hours 


o 

ERIC 


1:^ 


/ 

/ 


UNIT 


4.0 


BENCHWORK 


TASK 


4.06 


USING  HAND  HACKSAW,  CUT  GIVEN  MATERIAL 
IN  REQUIRED  TIME  (Con't.) 


RELATED  TECHNICAL  INFORMATION: 

-  Identify  hand  hacksaw  parts,  deslgr 

-  Identify  types  of  materials  which  mxy  be  cut  by  hand  handsaw. 

-  Identify  types  of  blades  which  may  be  used  with  hacksaw  (14, 
18,  24,  32  teeth  and  typical  uses). 

-  Identify  when  and  how  to  mount  more  than  one  blade  on  hacksaw. 

-  Descrlbe-demonstrate  proper  technique  In  using  hacksaw. 

-  Safety  with  hacksaw. 
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ERIC 


UNIT  4.0 
TASK  4.07 


BENCHWORK 

CUT  'THREADS  WITH  HAND  TAP 


PERFORMANCE  OBJECTIVE: 

Furnished  with  vorkplece  and  blueprlnt/dravlng/speclf Icatlonsi  hand  tap 
and  necessary  tools  and  materials;  hand  tap  vorkplece  >     It  will  fit  a 
gage  or  mating  screw. 


PERFORMANCE  ACTIONS: 

4.0701  Review  specifications  u. 

4.0702  Secure  workplece  in  holding  device. 

4.0703  Locate  hole  position  and  center  punch. 

4.0704  Select  tap  drill  and  drill  hole: 

a.  Consult  reference  tables. 

b.  Clamp  work  in  holding  device. 

4.0705  Select  tap  and  wrench: 

a.  Clamp  tap  in  holder. 

b.  Select  starter  tap. 

4.0706  Tap  hole  to  print  specifications: 

a.  Use  lubricant 9  as  required. 

b.  Deburr  hole  (countersink  to  thread  depth). 

c.  Start  tap  in  hole. 

d.  Check  alignment  with  square. 

e.  Turn  about  1/8  revolution  (RH  threads). 

f.  Back  up  slightly  to  break  chips  (about  each 
half  turn) . 

g.  Tap  hole  through  and  clean  out  hole. 

h.  For  blind  hole^  clean  out  more  than  once« 
i*      Use  plug  tap  finish,  if  applicable. 

4.0707  Verify  tapped  hole  with  gage  or  mating  screw  and 
specifications. 

4.0708  Clean/care  for  and  return  tools  to  proper  locations. 
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UNIT  4.0 
TASK  4.07 


BENCHWORK 

CUT  THREADS  WITH  HAND  TAP  (Con't.) 


PERFORMANCE  STANDARDS: 

-  Cut  thrr.ads  with  head  tap  so  it  will  tit  gage  or  mating  screw 
depth  or  meet  specifications. 

-  Performance  process  (techniques)  and  product  must  be  to 
instructor's  standards. 


SUGGESTED  INSTRUCTION  TIME:     1/2  Hour 


RELATED  TECHNICAL  INFORMATION: 

-  Bench  safety. 

-  Tap  drill  sizes. 

-  Use  of  drill  charts. 

-  Use  of  oil  cutting,  fluid. 

-  Techniques  of  using  hand  tap  to  cut  threads. 

-  Use  and  care  of  bench  too''s  and  equipment. 

-  Identify  sizes  and  types  of  screw  threads. 

-  Mounting  workpicce  in  holding  device. 

-  Checking  tap  for  squareness. 
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UNIT  4.0 
TASK  4.08 


BENCHWORK 

DRILL  HOLES  WITH  PORTABLE  DRILL 


PERFORMANCE  OBJECTIVE: 

Given  a  workpiece,  blueprint /drawing  or  specifications,  portable  drill, 
and  the  necessary  tools  and  materials;  drill  the  workpiece  as  required. 


PERFORllANCE  ACTIONS: 

4.0801  Review  specifications. 

4.0802  Locate  and  center  punch  in  workpiece. 

4.0803  Mount  workpiece  in  holding  device. 

4.0804  Select  drill: 

a.  Check  size  (with  drill  gage,  etc.). 

b.  Check  sharpness. 

4.0805  Mount  drill  bit  in  portable  drill  and  properly 
tighten  bit  in  chuck. 

4.0806  Drill  hole  in  workpiece: 

a.  Observe  safety  procedures. 

b.  Hold  drill  perpendicular  to  workpiece. 

c.  Run  drill  at  proper  speed,  if  adjustable. 

d.  Reduce  feed  pressure  as  drill  penetrate 
workpiece. 

e.  Deburr  hole. 

4.0807  Verify  drilled  hole. 

4.0808  Clean/care  for  tools  and  return  them  to  proper 
storage. 


PERFORMANCE  STANDARDS: 

-    Drill  holes  with  portable  drill  as  required  meeting  instructor' 
standards  for  performance  process  and  product. 


SUGGESTED  INSTRUCTION  TIME:     1/2  Hours 


176 

136 


UNIT  A.O 
TASK  A. 08 


RELATED  TECHNICAL  INFORMATION: 


BEK'CHWORK 

DRILL  HOLES  WITH  PORTABLE  DRILL 
(Con't.) 


-  Safety. 

-  Selection  of  drill  bits. 

-  Use  of  portable  drill. 

-  Alignment  of  di Ill/bit  with  workplace. 

-  Electrical  safety  (portable  power  drill) . 


UNIT  4.0  BENCHWORK 

TASK  4.09  (Optional*)  GRIND  PART  WITH  HAND  GRINDER 


PERFORMANCE  OBJECTIVE: 

Given  a  workpiece,  blueprint /drawing  or  specifications,  hand  grinder 
with  proper  wheel  or  disc;  grind  workpiece  to  print  specifications. 

PERFORMANCE  ACTIONS: 

4.0901  Review  specifications. 

4.0902  Mount  workpiece  in  working-holding  device. 

4.0903  Select  grinding  wheel  or  disc: 

a.  Check  speed  of  grinder,  if  applicable. 

b.  Check  type  of  finish  required. 

c.  Check  chuck  size -or  grinder. 

4.0904  Mount  grinding  wheel  on  grinder. 

4.0905  Grind  workpiece: 

a.  Follow  safety  precautions. 

b.  Use  proper  guard  on  wheel,  as  applicable. 

4.0906  Check  ground  surface  and  measure  workpiece. 

PERFORMANCE  STANDARDS: 

-    Grind  workpiece  with  hand  (power)  grinder  to  print  specifi- 
cations. 


SUGGESTED  INSTRUCTION  TIME:    1/2  Hours 


RELATED  TECHNICAL  INFORMATION: 

-  Safety. 

-  Use  of  hand  grinder. 

-  Measuring  instruments. 

-  Selection  of  grinding  wheels/disc. 

-  Techniques  of  using  hand  grinder. 


If  Cool  available,  and  if  time  permits. 
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UNIT  4.0 
TASK    .  4.10 


BENCHWORK 

HAND  HONE  CUTTING  TOOLS 


PERFORMANCE  OBJECTIVE: 

Given  several  cutting  tools  such  as  chisels »  specifications  for  sharpening^ 
and  abrasive  stones;  hand  sharpen  the  cutting  tools  to  specifications 
using  proper  techniques  taught  by  the  Instructor. 


PERFORMANCE  ACTIONS: 

4.1001  Assemble  tools  to  be  sharpened. 

4.1002  Select  oilstone. 

4.1003  Hone  one  face  of  cutting  edge: 

a.  Use  medlua/flne  abrasive  stone. 

b.  Apply  lubricant. 

c.  Hold  face  of  tool  flat  on  surface  of  oilstone. 

d.  Slide  stone  across  face  of  tooli  back  and 
forth. 

e.  Finish  surface  on  fine  abrasive  side. 

*  • 

4.1004  Repeat  steps  2-3  as  required  to  meet  specifications. 

PERFORMANCE  STANDARDS: 

-  Hand  sharpen  cutting  tools  to  specifications  using  abrasive 
stones. 

-  Performance  prucess  and  product  must  meet  instructor's  standards 
SUGGESTED  INSTRUCTION  TIME:     1/2  Hour 

RELATED  TECHNICAL  INFORMATION: 

-  Safety. 

-  Techniques  for  redressing  cutting  tools. 

-  Maintaining  proper  cutting  angle  of  tool. 


UNIT  4.0  BENCHWORK 

TASK  A. 11  HAND  REAM  HOLES* 


PERF0Rll2ljNCE  OBJECTIVE: 

Using  given  hand  tools,  wcrkpiece,  and  specifications;  hand  ream  hole  to 
specifications  or  removing  approximately  .002  -  .005  inch  from  workpiece, 

PERFORMANCE  ACTIONS: 

4.1101  Review  specifications. 

4.1102  Secure  workpiece  in  holding  device. 

4.1103  Select  reamer. 

4.1104  Mount  reamer  in  tap  wrench. 
4«1105       Ream  holes  using  proper  techniques: 

a.  Check  squareness  with  workpiece. 

b.  Use  lubricant  where  applicable. 

c.  Turn  clockwise  direction  only. 

d.  Use  slight  downward  pressure. 


PERFORMANCE  STANDARDS: 

-    Hand  ream  holes  using  given  materials  and  specifications 
meeting  Instructor's  standards. 


SUGGESTED  INSTRUCTION  TIME:  1/2  Hour* 
RELATED  TECHNICAL  INFORMATION: 


-  Safety. 

-  Hand  reaming  with  drill  press. 

-  Checking  size  of  reamer  with  micrometer. 

-  Removing  reamer  from  hole:    Care  of  reamer  tool, 

-  Lining  up  reamer,  checking  for  alignment. 

-  Use  of  cutting  fluid. 


*If  tool  available. 


UNIT  4.0  BENCHWORK 

TASK  4.12  REMOVE  BROKEN  DRILLS  AND  TAPS 


PSftFORMANCE  OBJECTIVE: 

Remove  broken  tools  from  workplece  using  bench  hand  tools  provided  so 
that  workplece  meets  specifications. 

P 

PERFORMANCE  ACTIONS: 

4.1201  ACTIONS  TO  REMOVE  BROKEN  TAP: 

(1)  Check  specifications. 

(2)  Select  tap  extractor  (If  available) : 

a.  Note  number  of  flutes. 

b.  Check  fingers  of  extractor. 

(3)  Remove  broken  tap: 

a.  Check  RH  and  LH  threads. 

b.  If  tap  extends  above  workplece  surface, 
use  pliers  to  remove  tap. 

c.  Extend  fingers  completely  lni:o  flutes, 
d*.     Slide  sleeve  down  against  workplece. 

e.  Use  lubrlc<>.nt,  as  necessary. 

f.  Watch  for  fractured  pieces. 

g.  Work  tap  back  and  forth  with  removal. 

(4)  Clean  out  tapped  hole  and  retap. 

4.1202  ACTIONS  TO  REMOVE  BROKEN  DRILL: 

(1)  Check  size  of  broken  drill. 

(2)  Use  pliers,  If  possible  to  lift  and  cwlst  out 
drill. 

(3)  If  applicable,  drive  out  drill  with  pin  punch. 
(May  be  applicable  to  broken  tap  also.) 

(4)  Anneal  drill  bit  out  if  it  will  not  damage 
workplece. 


PERFORMANCE  STANDARDS: 

-    Remove  broken  drills  and  taps,  restrlng  workplece  to  specifi- 
cations without  damage. 


SUGGESTED  INSTRUCTION  TIME:    2  Hours 


UNIT  4.0  BENCHWORK 

TASK  4.12  REMOVE  BROKEN  DRILLS  AND  TAPS 

(Con't.) 


RELATED  TECHNICAL  INFORMATION: 

-  Avoiding  damage  to  Internal  threads  and  extractor. 

-  Safety. 


ERIC 


UNIT 
TASK 


4.0 
4.13 


BEMCIiWORK 

REMOVE  DAMAGED /BROKEN  STUDS /SCREWS 


PERFORMANCE  OBJECTIVE: 

Remove  damaged /broken  screw/stud  from  workplece,  using  given  hand  tools, 
and  restoring  the-  original  tapped  hole  to  specifications. 

1  *■ 

PERFORMANCE  ACTIONS: 

4.1301  Secure  workpiece  in  holding  device. 

4.1302  Center  punch  damaged  screw. 

4.1303  Center  drill  damaged  screw. 

4.1304  Check  thread  for  RH  and  LH. 

♦ 

4.1305  Select  drill  and  screw  extractor. 

4.1306  Remove  damaged  screw: 

a.  Insert  screw  extractor  in  drilled  hole. 

b.  Turn  gently  using  downward  force. 

c.  Apply  lubricant  around  threads. 

d.  Turn  counter  clockwise  (RH  threads)  (Reverse 
for  LH). 

4.1307  Clean  hole  and  rethread  with  tap  to  original  specifi- 
cations. 

PERFORMANCE  STANDARDS: 

-  Remove  damaged/broken  studs/screws  using  given  bench  tools  and 
restoring  original  tapped  hole  to  specifications. 

SUGGEaTED  INSTRUCTION  TIME:    4  Hours 

RELATED  TECHNICAL  INFORMATION: 

-  Proper  use  of  screw  extractor,  ease  outs. 

-  Removing  screws  by  heating  and  allowing  them  to  cool  and 
shrink. 

-  Benchwcrk  "hints  and  kinks"  from  instructor. 

-  Safety. 


183 


203 


UNIT  4.0  '  BENCHWORK 

TASK  4.14  CUT  THREADS  WITH  DIE 


PERFORMANCE  OBJECTIVE: 

o 

tCrlven  specifications /blueprint 8 1  workplace  >  bench  hand  tools  and  materials 
cut  by  hand  a  thread  on  the  workplace.    The  threaded  work  must  be  tj 
apecifications.  ^  ^ 


Performance  actions: 

4.1401  Check  blueprtnt/speciflcatibns  for  size  and  length 
of  thread. 

4.1402  Select  die  and  die  stock. 

4.1403  Prepare  workplace  for  threading: 

a.  Grind  or  bevel  on  the  end. 

b.  Grind  or  machine  to  0.003  -  0.005  inch  undersize. 

c.  Mount  workplece  in  holding  device. 
'                             d.  Mark  off  length  of  thread. 

4.1404  Thread  workplece  Vlth^die:. 

a.      Usc:  lubricant, 
be      Start  on  chamfered  part  of  die. 
.  c.      Start  aad  hold  die  square  with  workpiece. 

d.  Press  down  and  turn  1/8  revolution i  then  back 
up  one-half  turn. 

e«     Check  with  gage  or  mating  part  after  a  few 

threads  are  made, 
f.     Adjust  die  as  necessary, 
ge      If  threads  run  to  shoulder,  reverse  die  on 

workpiece  and  thread  to  shoulder. 

» 

4.x405       Check  workpiece  (thread  ring  gage). 

4.1406       Assure  workpiece  within/without  specified  tolerances 
^.^  rejecting  workpiece  that  cannot  be  correct  to 

\  specif  ications . 

PERFORMANCE  STANDARDS: 


Cut  threads  with  die  using  bench  hand  tools  so  that  work  is  to 
specifications. 

Performance  process  and  product  must  be  to  instructor's 
standards. 


UNIT 


A.O 


BEMCHWORK 


TASK 


4.14 


CUT  THREADS  WITH  DIE  (Con' 


t.) 


SUGGESTED  INSTRUCTION  TIME:    1/2  Hour 


RELATED  TECHNICAL  INFORMATION: 


-  Use  of  GO/NO  GO  thread  ring  gage  (If  available)  [orientation 
to  GO /NO  GO,  If  not  available]. 

-  Safety. 

-  Squaring  die  to  vork« 

-  Proper  techniques  of  cutting  thread  with  die. 


/ 


ERIC 
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UNIT  4.0 
TASK  4.15 


BENCIWCPK 

FILE  TEST  WORKPIECE  FOR  HARDNESS 


PERFORMANCE  OBJECTIVE:        ^  • 

Given  workplace  and  flies,  file  test  workplece  for  hardness.  Workplece 
must  be  determined  as  machinable  by  cutting  tools  or  must  be  machined  by 
abrasives  or  carbine  tools. 


PERFORMANCE  ACTIONS: 

4.1501  Select  fine  3  cornered  file. 

4.1502  Test  workplece  with  file: 

a.  Use  corner  of  workplece,  If  possible. 

b.  File  on  workplece  at  non-crltlcal  point,  If 
possible. 

4.1503  Determine  hardness  of  work. 

4.1504  Decide  on  machlnablllty  of  workplece. 

PERFORMANCE  STANDARDS: 

-  Test  workplece  for  hardness  without  hardness  tester. 

-  Finding  must  be  in  agreement  with  Instructor's  finding. 

SUGGESTED  INSTRUCTION  TIME:     1/2  Hour 

RELATED  TECHNICAL  INFORMATION: 

-  Safety. 

-  Use  of  files. 

-  Orientation  to  metals. 

-  Orientation  to  hardness  testing  (no  skill  taught) . 

-  Demonstrate: 

a«      Scratch  test:    Hardness  of  two  metals. 

b.  Magnet  test:    Ferrous  from  nonferrous  metals. 

c.  File  test:    (I)  Mild  steel 

(2)  Hardened  tool  steel 
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UNIT  4.0 
TASK       •  4,16 


BENCHWORK 

REMOVE  FROZEN  OR  SEIZED  PARTS 


PERFORMANCE  OBJECTIVE: 

Given  machine  or  workplace  with  frozen  or  'seized  parts,  hand  tools*,  and 
all  necessary  Information  and  materials;  select  proper  removal  method 
and  remove  frozen  or  seized  part  without  damage  to  machine  or  workplece. 

*Tools  may  Include  power  drill  (portable  or  stand) , 


PERFORMANCE  ACTIONS: 

4.1601  Teclde  on  proper  removal  method: 

a*  Drive  part  out. 

b.  Drill  out  part. 

c.  Drill  and  use  screw  extractor. 

d.  Press  out  part. 

e.  IxeaC  part. 

4.1602  Soak  seized  part  with  penetrating  oil. 

4.1603  Check  for  set  screws  and  pins  holding  part. 

4.1604  Check  for  taper  and  shoulders. 

4.1605  After  removing  part,  verify  condition  of  machine  or 
vorkplece,  and  if  corrective  actions  does  not 
tastore  it  to  specifications,  reject  the  repair. 

PERFORMANCE  STANDARDS: 

-    Remove  frozen/seized  parts  using  bench  tools  and  drills 
without  damaging  the  machine  or  workplece. 

SUGGESTED  INSTRUCTION  TIME:     2  Hours 
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UNIT 


4.0 


BENCHWORK 


TASK 


4.17 


IDENTIFY  TYPES  OF  FASTENERS 


PERFORMANCE  OBJECTIVE: 

Given  a  random  selection  of  typical  fasteners  the  machinist  will  encounter, 
identify  each  fastener  and  its  typical  application. 

PERFORMANCE  ACTIONS: 


a.  Bolts. 

b.  Screws. 

c.  Nuts. 
d«  Studs. 

Washers. 

f.  Internal  threaded  inserts. 

g.  Rivets. 

h.  Pins:  Cotter,  Dowel,  Taper,  Split  dowel. 
!•  Retaining  fasteners:  Rings. 

J.  Keys:    Square,  Woodruff,  Pocket,  Taper. 


4.1702       Identify  typical  uses  of  fasteners. 


Identify  types  of  fasteners  common  to  machine  benchwork  and 
their  typical  uses  to  the  standards  of  the  instructor. 


SUGGESTED  INSTRUCTION  TIME:    2  Hours 


RELATED  TECHNICAL  INFORMATION: 

-  Machinery's  Handbook. 

-  American  Machinist's  Handbook. 

-  Commercial  Supply  Catalogs. 


'  4.1701 


Identify  fasteners: 


PERFORMANCE  STANDARDS: 
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UNIT  4*0 
TASK  4.18 


BENCHWORK 

ASSEMBLE  AND  FIT  PARTS 


PERFORMANCE  OBJECTIVE: 

Given  necessary  tools  and  equipment >  Instructions  as  necessary »  and 
parts  to  assemble  and  fit;  make  dtlve>  sliding^  running  and  shrink  fits 
according  to  correct  procedures  for  outside  and  Inside  measurements  for 
gears  1^  pulleys »  bushings >  shafts >  spindles >  and  threads. 


PERFORMANCE  ACTIONS; 


4.1801       Make  following  types  of  fits: 

a.  Drive. 

b.  Sliding, 
c •  Running • 
d.  Shrink* 


PERFORMANCE  STANDARDS: 

Assemble  and  fit  par^s  correctly. 

(NOTE:       Orientation  training:    Competency  will  be  developed 
through  practice  and  experience.) 


SUGGESTED  INSTRUCTION  TIME:    4  Hours 


RELATED  TECHNICAL  INFORMATION: 

-  Machinery's  Handbook. 

-  Standard  shafting. 

-  Tolerances. 

-  Procedures  for  making  a  press  fit. 

-  Types  of  fits: 

a.  Loose. 

b.  Free. 

c.  Medium. 

d.  Snug. 

e.  Wringing. 

f.  Tight. 

g.  Heavy  force  and  shrink. 


UNIT 


A.O 


BENCHWORK 


TASK 


4.19 


IDENTIFY  AND  PROPERLY  USE  WORK-HOLDING 
DEVICES  AND  SET-UPS 


PERFORMANCE  OBJECTIVE: 

Given  a  selection  of  drill  press  work-holding  devices,  properly  identify 
each  device  and  demonstrate  how  to  fasten  the  device  to  the  bench  and 
use  it  properly. 


PERFORMANCE  ACTIONS: 


4.1901       Identify  purpose  of  work-holding  devices: 


Identify  methods: 

a.  T-bolts  and  clamps. 

b.  Parallels. 

c.  C-clamps. 

d.  Angle  plates. 

e.  Drill  press  vises. 

f.  Cold  finished  key  stock. 

g.  V-blocks. 


4.1902       Demonstrate  proper  method  of  using  work-holding 
devices. 


PERFORMANCE  STANDARDS: 

-    Properly  identify  and  demonstrate  how  to  use  work-holding 
devices  and  set-ups  to  the  Instructor's  standards. 

SUGGESTED  INSTRUCTION  TIME:    2  Hours 

RELATED  TECHNICAL  INFORMATION: 


Safety. 
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UNIT 


A.O 


BENCHWORK 


TASK 


4.20 


IDENTIFY  AND  PROPERLY  USE. COOLANTC 
AND  CUTTING  COMPOUNDS 


PERFORMANCE  OBJECTIVE: 

Given  coolants  used  for  drilling  or  reaming,  accurately  select  the 
appropriate  cutting  lubricant  or  compound  for  a  given  job,  and  use  the 
lubricant  or  compound  according  to  appropriate  safe  procedure.  x. 


PERFORMANCE  ACTIONS: 


a.  Cutting  oils. 

b.  Cutting  compounds. 

c.  Advantages  of  using  oils  and  compounds. 

d.  Using  turpentine. 

e.  Reclaiming  cutting  oils. 

f.  Selecting  coolant  formula. 

g.  How  to  use  a  cutting  compound. 

h.  Use  of  cutting  compounds  for  cast  iron. 

i.  Use  of  cutting  compounds  for  brass  and  aluminum. 


Select  and  properly  use  coolants  and  cutting  compounds  in 
given  Jobs. 

Selection  and  use  must  meet  instructor's  standards. 


4.2001 


Identify: 


4.2002 


Use  a  cutting  compound  in  a  given  Job. 


PERFORMANCE  STANDARDS: 


SUGGESTED  INSTRUCTION  TIME:    2  Hours 


RELATED  TECHNICAL  INFORMATION: 


Machinery's  Handbook. 
American  Machinist's  Handbook. 
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UNIT  A.O  BENCHWORK 

TASK  A. 21  PROPERLY  USE  HAND  TOOLS  FOR 

ASSEMBLY/DISASSEMBLY 


PERFORMANCE  OBJECTIVE: 

Given  machinist's  hand  tools  or  tool  box*  a  job  requiring  use  of  hand 
tools,  properly  select  and  use  basic  hand  tools  including  hammers, 
screwdrivers,  wrenches,  and  pliers. 


PERFORMANCE  ACTIONS: 

4.2101  Properly  select  and  demonstrate  use  and  care  of  ball 
peen  hammer,  machinist's  hammer,  and  other  striking 
tools  as  required: 

a.      Identify  main  parts  of  the  machinist's  hammer. 

b«      Hammer  safety. 

c.      Types  of  hammers  and  handles. 

4.2102  Properly  select  and  demonstrate  use  and  care  of 
screwdrivers: 

a.  Identify  basic  types  of  screwdrivers. 
b«      Choose  a  screwdriver  for  a  given  job. 

4.2103  Properly  select  a  wrench  for  a  given  job: 

a.  Identify  Types: 

-  open  end  -  adjustable 

-  box  end  -  spanner 

b.  Demonstrate  proper  method  of  using  wrenches: 

-  safety  -  checking  nut  tightness 

-  leverage 

4.2104  Properly  select  and  use  pliers  for  benchwork: 

a.  Identify  major  types  of  pliers. 

b.  Demonstrate  proper  use  and  care  of  pliers. 

PERFORMANCE  STANDARDS: 

-    Properly  use  and  care  for  hand  tools  for  assembly/disassembly. 


SUGGESTED  INSTRUCTION  TIME:    2  Hours 
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UNIT  A.O 


BEMCHWORK 


TAS^  4.21  PROPERLY  USE  HAND  TOOLS  FOR 

ASSEMBLY/DISASSEMBLY  (Con't.) 


RELATED  TECHNICAL  INFORMATION: 

-  Care  of  hand  tools. 

-  Safety, 
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UNIT  5.0 


BASIC  GRINDING 
(BENCH  AND  PEDESTAL  GRINDERS) 


Basic  grinding  Introduces  the  student  to  the  bench  and  pedestal  grinders « 
to  gt^lnder  safety,  and  to  the  different  types  of  grinding  wheels. 
Through  practical  experience  tasks,  the  student  will  develop  minimum 
skills  for  entry  level  employment  Including  bench  and  pedestal  grinder 
set--ups,  operation,  and  maintenance. 
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MACHINE  SHOP 
BASIC  GRINDING 
SUGGESTED  INSTRUCTION  TIMES 


MACHINE  SHOP 
UNIT /TASK 

Unit  5.0    BASIC  GRINDING 


S.Ol 
5.02 

5.03 
5.04 
5.05 
5.06 
5.07 


Set-up  Pedestal  Grinder 


Inspect  and  Clean  a 
Pedestal  Grinder 


Grind  a  Convex  Radius 

Grind  a  Center  Punct# 

Sharpen  a  Chisel 

Sharpen  Drill  Bits  by  Hand 

Grind  a  General-purpose 
Turning  Tool  Bit 


SUGGESTED 
HOURS 


1/2 
2  1/2 
1 
2 
6 


TOTAL  HOURS  21 


ERIC 
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TASK  LISTINGS 
MACHINE  SHOP 


UNIT/TASK  DESCRIPTION 
Unit  5.0    BASIC  GRINDING 

5.01  (Set-up  Pedestal  Grinder)    Givtn  a  pedestal  grinder  requiring 
set-ups  for  a  grinding  dressing,  an  operator's  manual  or 
equivalent,  and  the  necessary  tools,  equipment,  and  materials; 
set-up  the  pedestal  grinder  and  mount,  true,  and  dress  tt;^ 
grinding  wheel  for  a  grinding  job.    The  grinding  wheal  must 
run  true,  and  the  grinding  surface  must  not  be  loaded  or 
glazed.    The  pedestal  grinder  must  operate  according  to 
manufacturer's  specifications. 

5.02  (Inspect  and  Clean  a  Pedestal  Grinder)    Given  an  operator's 
manual  or  equivalent,  cleaning  materials,  and  the  necessary 
hand  tools;  inspect  and  clean  a  pedestal  grinder  according  to 
the  manufacturer's  recommended  procedures.    The  grinder  and 
surrounding  area  must  be  free  of  metal  chips,  excess  lubricant, 
and  foreign  material. 

5.03  (Grind  a  Convex  Radius)    Given  a  pedestal  grinder,  workpiece, 
grinding  and  wheel  dressing  specifications,  a  wheel  dresser, 
radius  and  fillet  gages,  and  the  necessary  tools  and  materials; 
hand  grind  a  convex  radius  on  the  workpiece  to  specifications 
+/-  1/64  inch. 

5. OA  (Grind  a  Center  Punch)    Using  a  pedestal  grinder,  a  center 

V  punch,  bevel  protractor,  and  the  necessary  tools  and  materials; 

hand  grind  the  center  punch.    The  punch  must  be  ground  to  an 
Included  angle  as  with  a  tolerance  of  -••/-  5  degrees. 

5.05  (Sharpen  a  Chisel)    Using  the  pedestal  grinder,  bevel  protractor, 
and^^e  necessary  tools  and  materials;  hand  grind  a  given 
chisel  with  unserviceable  point.    The  point  must  be  ground  to 

an  included  angle  of  65  degrees  with  a  tolerance  of  +/-  5 
degrees . 

5.06  (Sharpen  Drill  Bits  by  Hand)    Using  the  pedestal  grinder, 
medium-  or  fine-grade  wheel  mounted  on  grinder,  drills  bits  to 
sharpen,  drill  point  gauge  or  device  for  measuring  angles,  and 
other  materials  needed;  sharpen  a  drill  bit  by  offhand  grinding 
procedure.    The  drill  point  should  have  a  118  degree  angle 
vrlth  8-12  degree  lip  clearance. 
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(Grind  a  General-purpose  Turning  Tool  Bit)    Given  a  pedestal 
grinder,  proper  type  of  grinding  wheel  for  tool  bit,  tool 
bltCs),  tool  bit  gage,  oilstone,  and  other  materials  needed; 
hand  grind  (sharpen)  a  general-purpose  tool  bit.    Shape  and 
dimensions  of  general-purpose  tool  bit  will  be  to  standards  of 
Industry. 
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UHIT  5.0  BASIC  GRINDING 

TASK  5.01  SET-UP  PEDESTAL  GRINDER 


PERFORMANCE  OBJECTIVE: 

Given  a  pedtatml  grlndar  requiring  aet-up  for  a  grinding  operation,  a 
grinding  wheel  requiring  mounting,  truing,  and  dreaaing,  an  operator 'a 
manual  or  equivalent,  and  the  neceasary  tools,  equipment,  and  materials; 
set-up  the  pedestal  grinder  and  mount,  true,  and  dress  the  grinding 
wheel  for  a  grinding  job.    The  grinding  wheel  must  run  true,  and  the 
grindinf^ surface  must  not  be  loaded  or  glazed.    The  pedestal  grinder 
must  operate  according  to  manufacturer's  specifications.  .  i 


PERFORMANCE  ACTIONS:  '  .  . 

5.0101  Review  manufacturer's  instruction  manual  or  equivalent. 

5.0102  Assemble  required  materials,  tools,  and  equipment. 

5.0103  .  Select  proper  grinding  wheel  for  job  and  inapect. 

5.0104  Ring-test  grinding  wheel  prior  to  mounting. 
5.0105^  Mount,  true,  and* dress  grinding  wheel. 

5.0106  Set-up  pedestal  grinder  for  required  operation. 

5.0107  Operate  pedestal  grinder  in  a  safe  and  proper 
manner. 

••5.0L08       Perform  grinding  operation  to  specifications. 
PERFORMANCE  STANDARDS: 


-  Set-up  pedestal  grinder  according  to  Instructions  given; 
mounts  true 9  and  dress  wheel;  and  demonstrate  proper  uae  of 
pedestal  grinder. 

The  grinding  wheel  must  run  true»  and  the  grinding  surface 
must  not  be  loaded  or  glazed. 

-  The  pedestal  grinder  must  operate  according  to  manufacturer's 
specifications. 

-  Process  performance  must  be  instructor's  standards.. 


SUGGESTED  INSTRUCTION  TIME:    3  Hours 
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UNIT  5.0 
TASK  5.01 


BASIC  GRINDING 

SET  UP  PEDESTAL  GRINDER  (Con't.) 


RELATED  TECHNICAL  INFORMATION: 


Identify: 

a.  Pedestal 

b.  Motor 

c•^  Grinding  wheel 
d.      Safety  shield 


e. 

f . 

h. 


Tool  rest 
Wheel  guard 
Coolant  reservoir 
Power  switch 


-  Identify  grinding  wheel  defects. 

-  Selection  of  proper  grinding  wheel  for  job. 

-  Procedures  for  setting  up  pedestal  grinder  demonstrated  by 
Instructor . 

-  Basic  uses  of  pedestal  grinder. 

-  Selection  of  coolant  used  for  wet  grinding. 

-  Proper  use  of  tool  rest  and  wheel  guard. 

-  Safety  with  the  pedestal  grinder. 

-  "Don't  stand  In  front  of  grinding  wheel:    Stand  to  one 
side  for  about  a  minute  as  wheel  Is  turned  on  In  case 
wheel  disintegrates." 

-  "Use  vise-grips  to  hold  work:    Not  pliers." 
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UNIT  5.0  BASIC  GRINDING 

TASK  5.02  INSPECT  AND  CLEAN  A  PEDESTAL  GRINDER 


PERFORMANCE  OBJECTIVE: 

Glvtn  an  operator's  manual  or  aquivalent,  cleaning  materials,  and  the 
necessary  hand  tools;  inspect  and  clean  a  pedestal  grinder  according  to 
the  manufacturer's  recommended  procedures.    The  grinder  and  surrounding 
area  must  be  free  of  metal  chips,  excess  lubricant,  and  foreign  material. 


PERFORMANCE  ACTIONS: 

5.0201       Review  instructions. 


5.0202  Assemble  cleaning  materials. 

5.0203  Inspect  and  clean  the  pedestal  grinder  followin 
outlined  procedures. 


^ 


5.0204  Inspect  the  pedestal  grinder  for  cleanliness  and 
safety. 

5.0205  Clean  around  the  pedestal  grinder  as  appropriate. 


PERFORMANCE  STANDAKDS: 

-  Inspect  and  clean  a  pedestal  grinder  according  to  manufacturer's 
recommended  procedures  and  clean  surrounding  area  as  appropriate 

-  Process  performance  must  be  to  instructor's  standards. 


SUGGESTED  INSTRUCTION  TIME:     1/2  Hour 


RELATED  TECHNICAL  INFORMATION: 

-  Safety. 

-  Identify  proper  materials  used  to  clean  a  pedestal  grinder. 
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UNIT  5.0 
TASK  5.03 


BASIC  GRINDING 

GRIND  A  CONVEX  RADIUS 


PERFORMANCE  OBJECTIVE: 

Given  a  pedestal  grinder,  vorkplece,  grinding  and  wheel  dressing  specif 1 
cations,  a  wheel  dresaer,  radius  and  fillet  gauges,  and  the  necessary 
tools  and  materials;  hand  grind  a  convex  radius  on  the  workplece  to 
specifications  +/-  1/64  Inch. 


PERFORMANCE  ACTIONS: 

5.0301  Review  job  specifications. 

5.0302  Assemble  tools  and  materials. 

5.0303  Grind  a  convex  radius. 


PERFORMANCE  STANDARDS: 

-    Grind  a  convex  radius  on  a  given  workplece  to  specifications 
-«■/-  1/64  Inch  using  the  pedestal  grinder. 


SUGGESTED  INSTRUCTION  TIME:    2  1/2  Hours 


RELATED  TECHNICAL  INFORMATION: 

-  Differential  convex  and  concave. 

-  How  to  dress  a  convex  radius  on  a  grinding  wheel. 

-  Proper  procedure  for  dressing  a  convex  radius  on  a  grinding 
wheel. 

-  Use  of  fillet  gauges. 

-  Proper  steps  In  grinding  a  convex  radius  (demonstrated  by 
Instructor) . 

-  Safety. 
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UNIT  5*0 
TASK  5*04 


BASIC  GRINDING 
GRIND  A  CENTER  PUNCH 


PERFORMANCE  OBJECTIVE: 

Using  a  pedestal  grinder >  a  center  punch,  bevel  protractor ,  and  the 

necessary  tools  and  materials;  hand  grind  the  center  punch*  The  punch 

must  be  ground  to  an  included  angle  as  with  a  tolerance  of  5  degrees* 


PERFOR^IANCE  ACTIONS: 


PERFORMANCE  STANDARDS: 

-  Hand  grind  center  punch  to  recommended  Included  angle,  5 
degrees • 

-  Meet  Instructor's  process  and  performance  standards* 


SUGGESTED  INSTRUCTION  TIME:     1  Hour 


RELATED  TECHNICAL  INFORMATION: 

Iden;:lfy  various  types  of  punches* 

-  Demo.istrate  proper  use  of  bevel  protractor. 

-  Proper  procedure  for  hand  grinding  a  center  punch  as  demon- 
strated by  Instructor* 

«    Center  angle  for  redressing  punches  (Explain  Included  angle)* 

-  Prick  punches  redressed  to  an  Included  angle  of  about  30 
degrees* 


5.0401 


*  Assemble  tools  and  materials* 


5*0402 


Hand  grind  a  center  puijch  to  recommended  angle* 


5*0403 


Check  angle  with  protractor,  and  correct  grinding  as 
necessary* 
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UNIT  3.0 
TASK  5.05 


BASIC  GRINDING 
SHARPEN  A  CHISEL 


PERFORMANCE  OBJECTIVE: 

Using  the  pedestal  grinder,  bevel  protractor,  and  the  necessary  tools 
and  materials;  hand  grind  a  given  chisel  with  unserviceable  point.  The 
point  must  be  ground  to  an  included  angle  of  65  degrees  with  a  tolerance 
of  +/-  5  degrees. 


PERFORMANCE  ACTIONS: 

5.0501  Identify  type  of  chisel, 

5.0502  Sharpen  chisel  according  to  proper  procedures 
demonsttvited  by  Instructor: 

a.  Grind  flat  surfaces,  square. 

b.  Grind  angular  surface,  checking  angle  with 
protractor,  adjusting  work  as  required. 


PERFORMANCE  STANDARDS: 

-  Sharpen  a  machinist's  chisel  as  required,  hand  grinding  an 
included  angle  of  about  65  degrees  ^/^  5  degrees « 

-  Performance  process  and  product  must  meet  instructor's  standards. 


SUGGESTED  INSTRUCTION  TIME:     2  Hours 


RELATED  TECHNICAL  INFORMATION: 

-  Identify  chisels. 

-  Identify  typical  included  angles:    Cape  and  Round  Nose  or 
Diamond  Point. 

-  Safety. 
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UNIT  5 . 0 

TASK  5.06 


BASIC  GRINDING 

SHARPEN  DRILL  BITS  BY  HAND 


PERFORMANCE  OBJECTIVE: 

Ualng  the  pedestal  grinder,  medium-  or  fine-grade  wheel  mounted  on 
grinder,  drill  bits  to  sharpen,  drill  point  gauge  or  device  to  measure 
angles,  and  other  materials  needed;  sharpen  a  drill  bit  by  offhand 
grinding  procedure.    The  drill  point  should  have  a  118  degree  angle  with 
8-12  degree  lip  clearance. 


PERFORMANCE  ACTIONS: 

5.0601  Set  up  pedestal  grinder  for  offhand  grinding  and 
assemble  drill  bits  to  sharpen.    Wear  safety  glasses, 

5.0602  Examine  periphery  of  grinding  wheel:    Dress  wheel  as 
necessary. 

5.0603  Adjust  tool  rest:    No  further  than  1/16  inch  from 
wheel  face. 

.    5.0604       Hold  drill  bit:    One  hand  to  tool  rest  holding  drill 
near  the  point.    Other  hand  holding  drill  shank. 

5.0605  Rotate  drill  so  cutting  edge  is  approximately  59 
degrees  to  wheel  face. 

5.0606  Hold  lip  of  drill  parallel  to  grinder  tool  rest. 

5.0607  Bring  lip  of  drill  against  revolving  grinding  wheel 
and  slowly  lower  drill  shank:    Do  not  rotate  drill. 

5.0608  Without  moving  hands,  move  drill  from  wheel,  turn  it 
one-half  turn,  and  grind  other  lip  of  drill. 

5.0609  Check  angles  and  lengths  of  both  lips  with  the  drill 
point  gauge. 

5.0610  Repeat  steps  until  cutting  lips  are  sharp  and 
margins  are  fref  from  wear. 


PERFORMANCE  STANDARDS: 

-    Sharpen  drill  bits  (general  purpose  drill  point)  by  offhand 
grinding  procedure.     The  drill  bit  point  should  have  a  ilS 
degree  point  angle  with  8-12  degree  lip  clearance. 
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UNIT 


5.0 


BASIC  GRINDING 


TASK 


5.06 


SHARPEN  DRILL  BITS  BY  HAND 


PERFORMANCE  STANDARDS  (Con't.): 


The  drill  bit  must  be  sharp,  with  wear  removed,  and  should 
check  acceptable  with  the  drill  point  gauge. 
Performance  process  and  product  must  meet  the  instructor's 
standards . 


SUGGESTED  INSTRUCTION  TIME:     6  Hours 


RELATED  TECHNICAL  INFORMATION: 

-  Use  of  the  pedestal  grinder. 

-  Use  of  the  drill  press. 

-  Drill  reconditioning. 

-  Sharpening  a  carbide  drill. 

-  Safety. 
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UNIT  5.0 
TASK  5.07 


BASIC  GRINDING 

GRIND  A  GENERAL-PURPOSE  TURNING  TOOL 
BIT 


PERFORMANCE  OBJECTIVE: 

Given  a  pedestal  grinder,  proper  type  of  grinding  wheel  for  tool  bit, 
tool  bit(s),  tool  bit  gage,  oilstone,  and  other  materials  needed;  hand 
grind  (sharpen)  a  general-purpose  tool  bit.    Shape  and  dimensions  of 
general-purpose  tool  bit  will  be  to  standards  of  industry  (interpreted 
by  instructor) . 


PERFORMANCE  ACTIONS:* 


5.0701  Grasp  tool  bit  firmly,  supporting  hands  on  tool  rest 
holder. 

5.0702  a.      Adjust  position  of  tool  bit  blank  and  grind 

cutting  edge  angle, 
b.      Tilt  (at  same  time  as  action  above)  bottom  of 
tool  bit  in  and  grind  10  degree  side-relief 
angle. 

5.0703  Continue  grinding  until  side  cutting  edge  is 
approximately  1/2  inch  long  and  the  point  is 
approximately  1/4  inch  the  width  of  tool  bit, 

(Cool  toolbit  in  water  to  prevent  overheating.) 

5.070A       Grind  end  cutting  edge  so  it  forms  an  angle  of  less 
than  90  degrees  with  the  side  cutting  edge.  Form 
the  end-relief  angle  of  15  degrees  at  same  time. 

5.0705  Hold  tool  bit  so  it  is  about  45  degrees  to  axis  of 
wheel,  tilt  bottom  of  tool  bit  in  so  side  rake  of 
about  14  degrees  is  ground  on  top  of  tool  bit. 

5.0706  Round  point  slightly,  retaining  same  end-  and 
side-relief  angles. 

5*0707       Hone  cutting  edge  and  point  of  tool  bit  with  oilstone, 

5.0708       Use  tool  bit  gage  to  check  end-  and  side-relief 
angles. 


*Perf ormance  actions  taken  from: 

Krar,  S.  F.»  and  J.  W.  Oswald,  Turning'  Technology,  Albany,  NY:  Delmar 
Publishers,  Inc.  pp.  42-47. 
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UNIT 


5.0 


BASIC  GRINDING 


TASK 


5.07 


GRIND  A  GENERAL-PURPOSE  TURNING  TOOL 
BIT  (Con't.) 


PERFORMANCE  STANDARDS: 


Grind  general-purpose  turning  tool  bit  for  proper  end-  and 
side-relief  angles  and  to  specifications  of  instructor. 
Performance  process  and  product  must  be  to  standards  of  the 
instructor. 


Use  a  pedestal  grinder. 

Design  and  procedures  for  sharpening  tool  bit. 
Procedure  for  "Sharpening  a  General-Purpose  Tool  Bit." 
(See:    Krar,  S.  F.,  and  J.  W.  Oswald,  Turning  Technology, 

Albany,  NY:    Delmar  Publishers  Inc . ,  p .  46 . ) 
Explain  how  to  use  a  tool  bit  gage  and  protractor  tc  check 
tool  bit  angles. 

Describe  how  the  lathe  bit  functions,  cuts. 

Describe  how  to  use  layout  dye  and  scribe  angles  to  layout  a 

new  blank  for  grinding. 

Expansion  of  task:    Sharpen  "V"  Tlireading  Tool,  Shoulder 
Threading  Tool 

Identify  safety  considerations. 


SUGGESTED  INSTRUCTION  TIME:    6  Hours 


RELATED  TECHNICAL  INFORMATION: 
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MACHINE  SHOP 
OPERATING  DRILL  PRESSES 
SUGGESTED  INSTRUCTION  TIMES 


MACHINE  SHOP 
UNIT/TASK 

Unit  6.0    OPERATING  DRILL  PRESSES 

6.01  Inspect,  Clean,  and  Lubricate 
Drill  Press 

6.02  Set  Up  a  Drill  Press 

6.03  Drill  Holes  to  Size 

6.04  Counterbore  Hole  to  Specifications 

6.05  Countersink  Hole  to  Specifications 

6.06  Ream  Hole  to  Size 

6.07  Spotface  to  Specified  Dimensions 

6.08  Mount  Work  on  V-Blocks 

6.09  Tap  Hole  with  Tapping  Attachment 


SUGGESTED 
HOURS 


1 
3 

9  1/2 

I 

2 

ill 

1 

I 


TOTAL  HOURS  20 
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TASK  LISTINGS 
MACHINE  SHOP 


UNIT /TASK 


DESCRIPTION 


6.01 


6.02 


6.03 


6.04 


6.05 


6.06 


0    OPERATING  DRILL  PRESSES 

(Inspect,  Clean,  and  Lubricate  Drill  Press)    Given  a  drill 
press,  operator's  manual  or  Instructions,  cleaning  materials, 
lubricants,  and  the  necessary  hand  tools  and  materials; 
Inspect,  clean,  and  lubricate  the  drill  press  according  to 
manufacturer's  recommendations  or  Instructor's  standards.  The 
drill  press  and  .surrounding  area  must  be  £ree  of  metal  chips, 
excess  lubricant,  and  foreign  material. 

(Set  Up  a  Drill  Press)    Given  a  drill  press  requiring  set  vp 
for  a  drilling  operation*  an  assortment  of  accessories  and 
attachments,  vise,  parallel  bars,  V-block  yoke  and  clamps,  an 
assortment  of  drill  bits  and  collets,  and  the  necessary  tools» 
equipment  and  materials;  set  up  the  drill  press  for  drilling 
operation.    All  components  must  be  mechanically  secure  with 
the  drill  bit  fastened  securely  In  the  collet  and  the  table 
set  up  for  operation. 

(Drill  Holes  to  Size)    Given  a  drill  press,  workpiece,  detail 
drawing,  drilling  specifications,  an  assortment  of  drill  bits 
and  tools,  measuring  Instruments,  and  necessary  materials; 
drill  holes  to  specifications  with  a  tolerance  of  +/-  0.005 
inch. 

(Counterbo're  Hole  to  Specifications)    Using  the  shop  drill 
press  and  bits,  tools,  and  necessary  materials;  counterbore  a 
given  workpiece  according  to  drawing/blueprint/specifications 
provided.    The  counterbored  hole  must  be  to  a  tolerance  of  +/- 
1/64  Inch  on  decimal  dimensions  or  to  specifications. 

(Countersink  Hole  to  Specifications)    Provided  with  a  workpiece 
and  drawlng/blueprint/speciflcatlons,  countersink  a  hole  on 
the  workpiece  using  the  shop  drill  press.    The  hole  must  be 
countersunk  to  specifications  or  a  tolerance  of  +/-  1/64  inch 
on  fraction  dimensions. 

(Ream  Hole  to  Size)    Given  a  drill  press,  workpiece,  drawing/ 
specifications/blueprint,  and  the  necessary  tools,  measuring 
instruments,  and  materials;  ream  a  hole  in  the  workpiece  to 
drawing  specifications  to  a  tolerance  of  +  0.0005  inch. 


-  0.0000  inch 
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6.07 


6.08 


6.09 


(Spotface  to  Specified  Dimensions)    Given  the  shop  drill 
press,  pre-cut  workpiece  with  bored  or  drilled  holes,  a  boring 
bar  with  cutting  tool  and  pilot,  detail  drawings,  spotfacing 
specifications,  and  the  necessary  tools,  measuring 
instruments,  and  materials;  spotfacs  the  holes  to  receive  cap 
screws  or  nuts.    The  holes  must  be  spotfaced  to  specifications 
with  a  tolerance  of  +/-  0.005  Inch. 


(Mount  Work  on  V-blocks)    tJiven  drill  press,  round  workpiece, 
drawing  and  specifications,  and  necessary  accessories,  cools, 
measuring  instruments,  and  materials;  mount  workpiece  for 
drilling.    Mount  workpiece  so  It  can  be  drilled  within  a 
tolerance  of  +/-  1/64  inch. 

(Tap  Hole  with  Tapping  Attachment)    Given  workpiece,  shop 
drill  press,  working  holding  devise,  tapping  attachment, 
instruction,  drills,  taps,  measuring  instruments,  combination 
drill  and  countersink,  and  cutting  oil;  tap  a  hole  in  the 
workpiece  with  a  tapping  attachment.    The  tapped  hole  should 
meet  blueprint  specifications. 
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UNIT  6.0  OPERATING  DRILt"  PRESSES 

TASK  6.01  INSPECT,  CLEAN,  AND  LUBRICATE  DRILL 

PRESS 


PERFORMANCE  OBJECTIVE: 

Given  a  drill  press,  operator's  manual  or  Instruction      cleaning  materials 
lubricants,  and  the  necessary  hand  tools  and  materials;  inspect,  clean, 
and  lubricate  tha  drill  press  according  to  manufacturer's  recotmnendations 
or  instructor's  standards.    The  drill  press  and  surrounding  area  must  be 
free  of  metal  chips,  excess  lubricant,  ad  foreign  material. 

PERFORMANCE  ACTIONS: 

6.0101  Shut  off  power. 

6.0102  Clean  drill  press: 

a*      Brush  off  all  chips. 

b.     Wash  grease  and  oil  off  machine  surfaces. 

6.0103  Lubricate  drill  press  according  to  service  manual  or 
given  instructions: 

a.  Coat  column  and  table  lightly  with  oil. 

b.  Apply  grease  to  fittings. 

c.  Apply  oil  to  oil  cups. 

d.  Apply  oil  to  sliding  parts. 


PERFORMANCE  STANDARDS: 

-  Inspect,  clean,  and  lubricate  a  drill  press  to  given  standards, 

-  The  machine  and  surrounding  area  must  be  clean  of  chips, 
lubricant,  and  foreign  material. 

-  The  machine  must  operate  properly. 


SUGGESTED  INSTRUCTION  TIME:     1  Hour 
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UNIT  6.0  OPERATING  DRILL  PRESSES 

TASK  6.01  INSPECT,  CLEAN,  AND  LUBRICATE 

PRESS  (Con't.) 


RELATED  TECHNICAL  INFORMATION: 

-  Describe  procedures  for  inspecting  and  cleaning  a  drill  press. 

-  Explain  the  necessary  safety  precautions. 

-  Identify  materials  used  to  clean  3  drill  press. 

-  Explain  reasons  for  performing  routine  inspection  and  cleaning 
of  a  drill  press. 

-  Work  holding  devices: 

Parallels 

-  C-clamps 

-  T-bdlts,  T-nuts 

-  Angle  Plates 

-  Step  Blocks 

-  V-blocks 

-  Clamps  &  Straps 

-  Safety. 
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Addendum  to  Task  6.01 


DRILL  PRISS  SAFETY 


Always  wear  safety  glasses  to  protect  eyes  from  chips. 

Always  wear  tlgbt-f Itting  clotlies  to  prevent  them  from  becoming 
caught  in  revolving  parts. 

Never  use  the  drilling  press  with  guards  removed. 

The  chuck  key  or  drill  drift  should  be  removed  innnediately  after 
using  so  that  it  will  not  be  thrown  from  the  chuck  and  injure 
someone. 

Remove  watches  and  rings  before  operating  the  drill  press. 
Remove  chips  with  a  brush,  never  the  hand. 

Rags  shoull  never  be  used  on  the  drill  press  while  the  machine  is 
running,  and  rags  should  never  be  left  on  the  table  of  a  running 
machine. 

Work  should  always  be  held  in  a  vise  or  other  work  holding  device, 
secured  to  the  table  and  not  held  with  the  hands. 

Ease  up  when  the  drill  begins  to  break  through  the  workplece  so 
that  it  will  not  grab  and  cause  a  large  burr. 

Drill  chucks  are  used  to  hold  straight  shank  drills  and  tools. 
They  are  not  used  with  tapered  shank  tools. 

The  drill  drift  is  the  only  tool  that  should  be  used  to  remove 
tapered  shank  tools  from  spindles  or  sleeves. 

Never  clean  or  make  adjustments  to  a  machine  in  motion. 

Avoid  burns  by  never  picking  up  a  drill,  workpiece,  or  other  tools 
that  has  just  been  used  and  is  possibly  hot. 

The  drill  press  table  should  .be  kept  clean  and  free  of  tools  to 
eliminate  accidents  and  possible  damage  to  tools. 

Spindle  tapers  should  never  be  cleaned  while  the  spindle  is  bring 
turned  by  power. 

When  drilling  deep  holes,  interrupt  the  feed  occasionally  to  break 
up  chips  and  dear  the  drill. 

When  using  chucks  and  other  tools  with  tapered  shanks,  always  place 
a  board  on  the  table  under  the  tool  so  that  when  the  taper  is 
broken  with  th-a  drill  drift,  it  will  not  fall  and  damage  the  tool 
or  table  of  the  drill  press. 
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18.  Keep  work  area  clean  and  free  of  foreign  materials. 

19.  Clean  the  drill  press  a.id  surrounding  floor  after  use. 

20.  Clean  oil  or  coolant  from  drills  and  other  tools  and  return  them  to 
proper  storage  after  use. 
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UNIT  6.0 
TASK  6.02 


OPERATING  DRILL  PRESSES 
SET  UP  A  DRILL  PRESS 


PERFORMANCE  OBJECTIVE: 

Given  a  drill  press  requiring  set  up  for  a  drilling  operation,  an 
assortment  of  accessories  and  attachments,  vise,  parallel  bars,  V-block 
yoke  and  clamps,  an  assortment  of  drill  bits  and  collets,  and  the 
necessary  tools,  equipment  and  materials;  set  up  the  drill  press  for  a 
drilling  operation.    All  components  must  be  mechanically  secure  with  the 
drill  bit  fastened  securely  in  the  collet  and  the  table  set  up  for 
operation. 


PERFORMANCE  ACTIONS: 


6.0201 


Clean  drill  press. 


6.0232 


Select  proper  drill  or  accessories. 


6.0203 


Adjust:     table,  head,  and  depth  adjustments. 


6.0204 


If  straight-shank  drill  is  used',  mount  drill  in 
drill  chuck.     If  taper-ahank  drill  is  used,  irsert 
it  directly  in  spindle,,  or  in  a  drill  sleeve  and 
then  in  spindle. 


6.0205 


Turn  on  power  to  see  if  drill  is  running  straight. 


6.0206 


Mount  workpiece  in  holding  device. 


6.0207 


Follow  procedures  to  drill  workpiece  (See  following 
task  obj ectives) . 


PERFORMANCE  STANDARDS: 


Set  up  a  drill  press  for  operation  using  given  accessories  and 
material  so  that  the  drill  press  and  components  are  mechanically 
secure  and  prepared  for  the  required  operation. 


SUGGESTED  INSTRUCTION  TIME:     3  Hours 
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UNIT 


6.0 


OPERATING  DRILL  PRESSES 


TASK 


6.02 


SET  U?  A  DRILL  PRESS  (Con't. 


RELATED  TECHNICAL  INFORMATION: 

-  Identify:    Variable  speed  control,  head,  motor,  power  feed, 
spindle,  table,  column,  base  and  quill. 

-  Identify  and  explain:    Drilling,  reaming,  boring,  counterboring, 
countersinking,  and  tapping. 

-  Explain  how  to  calculate  speeds  and  feeds  on  a  drill  press. 

-  Identify  attachments  and  accessories  for  the  drill  press. 

-  Identify  sizes  and  capacities  of  various  drill  presses. 

-  Identify  procedures  for  setting  up  a  drill  press. 

-  Explain  how  to  mount  a  drill  bit  and  collet  in  a  drill  press. 

-  Explain  how  to  mount  a  vise  and  align  a  workpiece. 

-  Work  holding  devices. 

-  Work  holding  procedures. 

-  Safety. 

-  Drill  chucks  and  tool  holding  procedures. 
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UNIT  6.0  OPERATING  DRILL  PRESSES 

TASK  6.03  DRILL  HOLES  TO  SIZE 


PERFORMANCE  OBJECTIVE: 


Given  a  drill  press,  workpiece,  detail  drawing,  drilling  specifications, 
an  assortment  of  drill  bits  and  tools,  measuring  instruments,  and 
necessary  materials;  drill  holes  to  specifications  with  a  tolerance  of 
+/-  0.005  inch. 


PERFORMANCE  ACTIONS: 

6.0301  Assemble  materials. 

6.0302  Set  up  drill  press. 

6.0303  Select  holding  device  and  accessories. 

6.0304  Secure  work-holding  device. 

6.0305  Determine  hold  size. 

6.0306  Align  workpiece  with  center  drill  in  chuck. 

6.0307  Calculate  speed. 

6.0308  Set  drill  press  speed. 

6.0309  Center  drill  speed. 

6.0310  Select  and  mount  drill  bit. 

6.0311  Reset  speed. 

6.0312  Drill  to  specifications: 

a.  Use  required  lubricant. 

b.  Slow  feed  as  drill  penetrates  workpiece. 

c.  Deburr  hole. 

6.0313  Measure  drilled  hole(s) . 

PERFORMANCE  STANDARDS: 

-    Drill  hole  or  holes  to  size  in  given  workpiece  with  a  tolerance 
of  +/-  0.005  or  to  specifications. 
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UNIT  6.0  OPERATING  DRILL  PRESSES 

TASK  6.03  DRILL  HOLES  TO  SIZE  (Con't.) 

SUGGESTED  INSTRUCTION  TIME;    9  1/2  Hours 

RELATED  TECHNICAL  INFORMATION: 

-  Technique  of  easing  up  pressure  as  drill  print  breaks  through 
work. 

-  Drilling  techniques  with  thin  metal. 
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UNIT  6 . 0 

TASK  6 . 04 


OPERATING  DRILL  PRESSES 
COUNTERBORE  HOLE  TO  SPECIFICATIONS 


PERFORMANCE  OBJECTIVE: 

Using  the  shop  drill  press  and  bits,  tools,  and  necessary  materials; 
counterbore  a  given  workpiece  according  to  drawing/blueprint/ 
specifications  provided.    The  counterbored  hole  must  be  to  a  to  a 
tolerance  of  +/-  1/64  inch  on  decimal  dimensions  or  to  specifications. 

PERFORMANCE  ACTIONS: 

6.0401  Assemble  materials. 

6.0402  Set  up  drill  press. 

6.0403  Center  punch  hole  location. 

6.0404  Secure  workpiece  in  work-holding  device. 

6.0405  Locate  and  clamp  workpiece  to  table. 

6.0406  Center  drill  workpiece. 

6.0407  Drill  workpiece. 

6.0408  Select  counterbore  and  secure  in  drill  press. 

6.0409  Counterbore  to  specifications: 

a.  Apply  required  cutting  oil. 

b.  Set  speed. 

c.  Set  drill  press  stop. 

d.  Hold  cutter  in  place  to  complete  full  cut. 

6.0410  Verify  measurements  of  counterbore  with  tolerances. 

PERFORMANCE  STAJIDARDS: 

-    Counterbore  hole  to  specifications,  +/-  1/64  inch  on  fraction 
dimensions,  using  drill  press,  support  tools  and  materials, 
and  stock  provided. 

SUGGESTED  INSTRUCTION  TIME:     1  Hour 
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UNIT 


6.0 


OPERATING  DRILL  PRESSES 


TASK 


6.04 


COUNTERBORE  HOLE  TO  SPECIFICATIONS 
(Con't.) 


RELATED  TECHNICAL  INFORMATION: 


How  to  set  up  drill  press. 

Layout  of  workplece. 

Operation  of  drill  press. 

Explain  why  and  when  to  use  cutting  oil. 

Precision  measuring. 

Define  counterborlng. 

Describe  how  to  calculate  cutting  speed  and  feed. 
Safety. 
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UNIT  6.0 
TASK  6.05 


OPERATING  DRILL  PRESSES 
COUNTERSINK  HOLE  TO  SPECIFICATIONS 


PERFORMANCE  OBJECTIVE: 

Provided  with  a  workpiece  and  drawing/blueprint/specifications,  countersink 
a  hole  on  the  workpiece  using  the  shop  drill  press.    The  hole  must  be 
countersunk  to  specifications  or  a  tolerance  of  +/-  1/64  inch  on  fraction 
dimensions. 


PERFORMANCE  ACTIONS: 

6.0501  Assemble  materials. 

6.0502  Set  up  drill  press. 

6.0503  Center  punch  hole  location. 

6.0504  Secure  workpiece  ii;  work-holding  device. 

6.0505  Center  work  under  center  drill  and  clamp. 

6.0506  Center  drill  workpiece. 

6.0507  Select  drill  and  secure  it  in  drill  chuck. 

6.0508  Drill  hole  in  workpiece. 

6*0509  Select  countersink  and  secure  in  drill  press. 

6.0510  Align  countersink  to  hole. 

6.0511  Countersink  to  specifications: 

av      Apply  cutting  oil. 

b.  Set  stop. 

c.  Set  speed. 

d.  Hold  cutter  in  place  at  end  of  cut  to  obtain 
full  depth  of  cut. 

6.0512  Verify  dimensions. 

PERFORMANCE  STANDARDS: 

-    Countersink  hole  to  specifications  or         1/64  inch  fraction 
using  drill  press  and  materials  and  tools  supplied. 

SUGGESTED  INSTRUCTION  TIME:     2  Hours 
.9^  222 
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UNIT 


6.0 


OPERATING  DRILL  PRESS 


TASK 


6.05 


COUNTERSINK  HOLE  TO  SPECIFICATIONS 
(Con't.) 


RELATED  TECHNICAL  INFORMATION: 

-  Set  up  drill  press. 

-  Layout  workpiece. 

-  Operation  of  drill  press. 

-  Use  of  cutting  oil. 

-  Precision  measuring. 

-  Define  countersinking. 

-  Describe  how  to  calculate  cutting  speed  and  feed. 

-  Explain  use  of  cutting  fluid. 

-  Explain  why  a  standard  machine  shop  countersink  is  ground  to  a 
certain  angle. 

-  Safety. 
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UNIT  6 . 0 

TASK  6 . 06 


OPERATING  DRILL  PRESSES 
REAM  HOLE  TO  SIZE 


PERFORMANCE  OBJECTIVE: 

Given  a  drill  press,  workpiece,  drawing/specif ications /blueprint ,  and 
the  necessary  tools,  measuring  instruments,  and  materials;  ream  a 
hole  in  the  workpiece  to  drawing  specifications  to  a  tolerance  of 
•I-0.0005  inch. 
-0.0000  inch 


PERFORMANCE  ACTIONS: 

6.0601  Assemble  materials. 

6.0602  Set  up  drill  press,  drill  speed. 

6.0603  Secure  holding  device  and  accessories. 

6.0604  Secure  work  In  holding  device. 

6.0605  Align  workpiece  and  center  drill  and  clamp  holding 
device. 

6.0606  Center  drill  workpiece  (lubricate  as  needed). 

6.0607  Select  drill  and  drill  workpiece  to  dimensions, 
lubricating  as  necessary: 

a.      Drill  undersize  for  reaming  allowance. 

6.0608  Select  reamer. 

6.0609  Change  drill  press  speed  to  one-half  drilling  speed. 

6.0610  Ream  hole: 

a.  Mount  reamer  in  chuck. 

b.  Lubricate  as  required. 

c.  Feed  through  workpiece. 

d.  Clean  and  deburr. 

6.0611  Measure  hole. 


PERFORMANCE  STANDARDS: 

-    In  given  workpiece,  ream  hole  to  size  using  shop  drill  press 
and  to  specifications,  -i-O.OOOS  inch. 

-0.0000  Inch 
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UNIT  6.0 
TASK  6.06 


OPERATING  DRILL  PRESSES 
REAM  HOLE  TO  SIZE  (Con't.) 


SUGGESTED  INSTRUCTION  TIME:    1  Hour 


RELATED  TECHNICAL  INFORMATION: 


-  Identify  sizes,  types,  nomenclature,  specifications,  selection, 
and  storage  of  machine  reamers. 

-  Safety. 

-  Reamer  care. 
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TASK 


6.0 
6.07 


OPERATING  DRILL  PRESSES 
SPOTFACE  TO  SPECIFIED  DIMENSIONS 


PERFORMANCE  OBJECTIVE: 

Given  the  shop  drill  press,  pre-cut  workpiece  with  bored  or  drilled 
holes,  a  boring  bar  with  cutting  tool  and  pilot,  detail  drawings, 
spotfacing  specifications,  and  the  necessary  tools,  measuring  instruments, 
and  materials;  spotface  the  holes  to  receive  cap  screws  or  nuts.  The 
holes  must  be  spotfaced  to  specifications  with  a  tolerance  of  -<■/-  0.005 
inch. 


PERFORMANCE  ACTIONS: 

6.0701  Assemble  materials. 

6.0702  Set  up  drill  press. 

6.0703  Select  holding  device  and  accessories. 

6.0704  Secure  work  In  holding  device. 

6.0705  Select  spotface  tool  and  pilot. 

6.0706  Mount  spotfacing  tool  In  drill  press. 

6.0707  Set  speed  of  drill  (Machinery's  Handbook  or  Instructor's 
specifications) . 

6.0708  Set  stop  for  depth. 

6.0709  Align  workpiece. 

6.0710  Start  drill  press. 

6.0711  Spotface  workpiece: 

a.  Lubricant. 

b.  Face  to  dimensions* 

6.0712  Measure  spotface. 

6.0713  Re-adjust  depth  stop  and  recut  spotface  as  required 
to  meet  specifications. 


ERLC 


226 


246 


TOIT  6.0  OPERATING  DRILL  PRESSES 

TASK  6.07  SPOTFACE  TO  SPECIFIED  DIMENSIONS 

(Con't.) 


PERFORMANCE  STANDARDS: 


Spotface  a  given  workplece  to  specifications,  +/-  0.005  Inch, 
so  that  the  top  of  the  hole  produced  a  bearing  surface  against 
which  a  washer  or  nut  or  the  head  of  a  cap  screw  may  be 
brought  flat. 


SUGGESTED  INSTRUCTION  TIME:     1/2  Hour 


RELATED  TECHNICAL  INFORMATION: 


-  Explain  purpose  of  spotfaclng. 

-  Explain  why  boring  bar  Is  used  as  a' pilot. 

"  Demonstrating  mounting  cutting  tool  In  boring  bar. 

-  Demonstrate  set  up  for  spotfaclng, 

-  Calculate  cutt;tng  feed  and  speed. 

-  Explain  use  xJf  cutting  fluid. 

-  Describe .^^rf^cedure  for  spotfaclng  a  hole. 

-  Safety.  '    ^■^  ' 
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UNIT  6 . 0 

TASK  6.08 


OPERATING  DRILL  PRESSES 
MOUNT  WORK  ON  V-BLOCKS 


PERFORMANCE  OBJECTIVE: 

Given  drill  press,  round  workpiece,  drawing  and  specifications,  and 
necessary  accessories,  tools,  measuring  instruments,  and  materials; 
mount  workpiece  for  drilling.  Mount  workpiece  so  it  can  be  drilled 
within  a  tolerance  of  +/-  1/64  inch. 


PERFORMANCE  ACTIONS: 
6.0801 
6.0802 
6.0803 
6.0804 

6.0805 
6.0806 
6.0807 


6.08C8 
6.0809 
6.0810 
6.0811 
6.0812 

6.0813 
6.0814 


Clean  and  deburr  workpiece. 
Clean  and  deburr  V-blocks. 

Coat  workpiece  with  layout  dye  at  hole  location. 

Measure  bole  location  with  square  and  center  punch 
workpiece . 

Mount  workpiece  in  V-blocks. 
Place  assembly  on  surface  plate. 
Locate  center  punch  mark  centered  on  top: 

a.  Check  form  each  side  with  square. 

b.  Check  from  each  side  with  surface  gage. 

Clamp  workpiece  in  V-blocks. 
Check  accuracy  of  set  up. 
Mount  assembly  on  drill  press  table. 
Place  center  drill  in  chuck. 

Locate  center  punch  mark  on  workpiece  under  point  of 
center  drill. 

Clamp  assembly  to  table. 

Turn  on  drill  press  and  lightly  touch  workpiece  with 
center  drill  to  verify  set  up. 
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UNIT 
TASK- 


6.0 
6.08 


OPERATING  DRILL  PRESSES 

MOUNT  WORK  ON  V-BLOCKS  (Con't.) 


PERFORMANCE  STANDARDS: 

-    Mount  workpiece  on  V-blocks  so  it  can  be  c'rilled  within  a 
tolerance  of  +/-  1/64  inch. 


SUGGESTED  INSTRUCTION  TIME:     1  Hour 


ERIC 


UNIT 


TASK 


6.0 
6.09 


OPERATING  DRILL  PRESSES 

TAP  HOLE  WITH  TAPPING  ATTACHMENT 


PERFORMANCE  OBJECTIVE: 

Given  workpiece,  shop  drill  press,  work  holding  device,  tapping 
attachment,  instiniction,  drills,  taps,  measuring  instruments, 
combination  drill  and  countersink,  and  cutting  oil;  tap  a  hole  in  the 
workpiece  with  a  tapping  attachment.    The  tapped  hole  should  meet 
blueprint  specifications. 


PERFORMANCE  ACTIONS: 


6.0901  Mount  workpiece  in  work  holding  device. 

6.0902  Select  tap  drill  and  tap. 

6.0903  Mount  center  drill  in  drill  press. 

6.0904  Secure  workpiece  to  drill  press  table  aligned  with 
center  drill. 

6.0905  Set  speed  and  feed. 

6.0906  Center  drill,  then  drill  hole. 

6.0907  Mount  and  secure  tapping  attachment. 

6.0908  Tap  hole  to  specifications: 


a.  Mount  tap  in  collet. 

b.  Follow  manufacturer's/instructor's  procedures 
for  tapping  attachment  operation. 

c.  Set  drill  press  speed. 

d.  Set  drill  press  stop  when  required. 

e.  Allow  tap  to  complete  cut  to  full  depth  before 
retracting  from  hole. 


Tape  hole  with  tapping  attachment  so  hole  and  workpiece  meet 
specifications  and  instructor's  standards. 


6.0909 


Clean  tapped  hole  and  check  with  gage. 


PERFORMANCE  STANDARDS: 


SUGGESTED  INSTRUCTION  TIME:     1  Hour 
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UNIT  7.0 


POWEK  SAWS 


For  the  purpo«»e  of  this  guide,  power  saws  will  include: 

-  Vertical  Bandsaw  (Contour  Saw) 

-  Horizontal  Bandsaw 

-  Power  Hacksaw,  available  at  1  career  center 


ERIC 


MACHINE  SHOP 
POWER  SAWS 
SUGGESTED  INSTRUCTION  TIMES 


POWER  SAWS 
UNIT/TASK 


Unit  7.0    POWER  SAWS 


SUGGESTED 
HOURS 


7.01  Clean  and  Lubricate  Power  Saws 

7.02  Cut  and  Weld  Bandsaw  Blade 

7.03  Replace  Bandsaw  Blade 

7.04  Saw  Internal  Contours  with  Bandsaw 

7.05  Saw  to  Scribed  Line 

7.06  Select  and  Set  Speeds  and  Feeds 
for  Sawing  Operations 

7.07  Make  Straight  and  Angular  Cuts 
with  Power  Saw 

7.08  Cu:  Material  to  Length  with 

Power  Hacksaw  or  Horizontal  Bandsaw 


1/4 
3 

3/4 
3 
3 

1/4 


6  3/4 


TOTAL  HOURS  18 
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TASK  LISTINGS 
MACHINE  SHOP 


UNIT/TASK 


DESCRIPTION 


7.02 


7.03 


7.04 


7.05 


7.06 


.0    POWER  SAWS 

(Clean  and  Lubricate  Power  Saws)    Provided  with  a  power  saw 
and  instructions  and  cleaner,  lubricant,  rags,  brush,  feeler 
gage,  wrenches,  blade  guide  inserts,  necessary  materials; 
clean  and  lubricate  the  power  saw  according  to  manufacturer's 
specifications  and  make  required  adjustments.* 

*For  the  band  saw,  adjust  band  guide  allowing  clearance  of 
0.00001  inch  -  0.002  inch. 

The  power  saw  and  surrounding  area  must  be  free  of  metal 
chips,  excess  lubricant,  cutting  fluid,  and  foreign  material. 

(Cut  and  Weld  Bandsaw  Blade)     Following  instructions  and 
manufacturer's  recommendations/specifications,  cut  and  weld  a 
given  bandsaw  blade  so  that  it  is  straight,  annealed,  and 
without  flash. 

(Replace  Bandsaw  Blade)    Furnished  with  bandsaw  and  replacement 
blade,  hand  tools,  and  necessary  instruction  and  references; 
replace  the  bandsaw  blade  so  that  the  new  blade  is  aligned  and 
adjusted  to  manufacturer's  specifications. 

(Saw  Internal  Contours  with  Bandsaw)    Given  workpiece, 
blueprint/drawing,  references,  and  the  bandsaw;  saw  internal 
contours  of  the  workpiece  so  that  the  internal  cut  oh  the 
workpiece  is  within  +/-  1/32  inch  of  scribed  line  to  a  tolerance 
of  +/-  1/64  inch. 

(Saw  to  Scribed  Line)     Following  given  sketch  or  blueprint  and 
using  a  work-holdine  device,  provided  bandsaw,  and  measuring 
instruments  and  other  tools/materials  as  required;  saw  the 
workpiece  to  scribed  lines  and  job  specifications  within  +/- 
1/32  inch  of  scribed  lines. 

(Select  and  Set  Speeds  and  Feeds  for  Sawing  Operations) 
Furnished  with  drawing  or  blueprint/specifications,  workpiece, 
and  power  saw;  aet  speed  and  feed  for  sawing  operation  specified. 
Speed  and  feed  should  be  set  according  to  reconmendations  in 
Machinery's  Handbook  or  information  provided  by  the  instructor. 
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(Make  Straight  and  Angular  Cuts  with  Power  Saw)    Given  the 
horizontal  handsaw  or  a  power  hacksaw,  specifications,  necessary 
tools  and  materials,  and  a  workpiece  or  stocks;  cut  given 
metal  to  the  specified  dimensions,  +/-  1/32  inch. 

(Cut  Materials  to  Length  with  Power  Hacksaw  or  Horizontal 
Bandsaw)    Provided  with  a  power  hacksaw,  or  horizontal  bandsaw, 
instructions  concerning  operation  of  the  power  saw,  measuring 
tools,  workpiece;  cut  workpiece  to  specified  length  within  a 
tolerance  of  +/-  1/32  inch. 
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UNIT  7.0  POWER  SAWS 

TASK  7.01  CLEAN  AND  LUBRICATE  POWER  SAWS 


PERFORMANCE  OBJECTIVE: 

Provided  with  a  power  saw  and  instructions  and  cleaner,  lubricant,  rags, 
brush,  feeler  gage,  wrenches,  blade  guide  inserts,  necessary  materials; 
clean  and  lubricate  the  power  saw  according  to  manufacturer's  specifi- 
cations and  make  required  adjustment.* 

*For  the  handsaw,  adjust  band  guide  allowing  clearance  of  0.0001  inch  - 
0.002  inch. 


The  power  saw  and  surrounding  area  must  be  free  of  metal  chips,  excess 
lubricant,  cuting  fluid,  and  foreign  material. 


PERFORMANCE  ACTIONS:  .  (Omit  actions  not  applicable.) 

7.0101  Take  safety  precautions. 

7.0102  Clean  off  all  chips  with  brush. 

7.0103  Clean  oil  and  dirt  from  saw. 

7.0104  Lubricate  saw  to  manufacturer's  specifications: 

a.  Grease  fittings. 

b.  Oil  in  oil  cups. 

c.  Oil  slides  lightly. 

7.0105  Inspect  saw: 

a.  Check  tension  cn  blade. 

b.  Check  vertical  alignment  of  blade. 

c.  Check  blade  for  sharpness  and  damage. 

d.  Mount  inserts  and  adjust  to  tolerance  with 
feeler  gage. 

7.0106  Verify  adjustments  with  short  test  run. 


PERFORMANCE  STANDARDS: 

-    Clean  and  lubricate  given  power  saw(s)  according  to  manu- 
facturer's instructions  so  that  the  saw  and  surrounding  area 
Is  clean  and  the  saw  is  properly  lubricated  and  adjusted  and 
operates  properly. 


SUGGESTED  INSTRUCTION  TIME:     1/4  Hour 


ERIC 


25;) 


UNIT 


7.0 


POWER  SAWS 


TASK 


7.01 


CLEAN  AND  LUBRICATE  POWER  SAWS 
(Con't.) 


RELATED  TECHNICAL  INFORMATION: 


Identify  power  cut-off  saws  by  type,  sizes,  nomenclature,  and 
range  of  work. 

Identify  safe  practices  and  work  habits  on  the  power  saw  (belt 
and  pully  guards,,  loose  clothing,  jewelry,  hair,  cutting  short 
pieces,  cutting  in  an  old  cut  with  new  blade,  personal  safety). 
Care  of  power  saws. 
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UNIT  7.0 
TASK  7,02 


POWER  SAW 

CUT  AND  WELD  BANDSAW  BLADE 


PERFORMANCE  OBJECTIVE: 

Following  instructions  and  manufacturer's  recommendations/specifications, 
cut  and  weld  a  given  handsaw  blade  so  that  it  is  straight,  annealed,  and 
without  flash. 

*If  welding  equipment  is  not  available,  this  will  be  an  orientation 
task. 


PERFORMANCE  ACTIONS: 

7*0201  Cut  off  electrical  power  to  saw, 

7.0202  Remove  blade  tension. 

7.0203  Cut  blade  (or  remove  broken  blade). 

7.0204  Grind  blade  ends  square. 

7.0205  Clean  welder  jaws  and  inserts. 

7.0206  Insert  blade  in  welder  jaws: 

a.  Point  saw  teeth  in. 

b.  Butt  ends. 

c.  Center  in  gap  (.040  inch). 

d.  Clamp. 

7.0207  Set  pressure,  wear  goggles,  and  weld  using  proper 
procedures  for  individual  machine. 

7.0208  Loosen  clamps,  set  for  annealing,  clamp  for  annealing. 

7.0209  Anneal  blade  until  it  reaches  a  dull  cherry  red 
color: 

a.  Jog  button,  allowing  temperature  to  drop  off 
slowly  (5-10  seconds). 

b.  (NOTE:        Typically  this  will  be  orientation 

training  since  skill  development  may 
require  a  few  practice  welds.) 

7.0210  Remove  blade  from  welder. 
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UNIT 
TASK 


7.0 
7.02 


POWER  SAW 

CUT  AND  WELD  BANDSAW  BLADE 


PERFORMANCE  ACTIONS  (Con't.): 

7.0211  a.      Grind  off  bead  or  flash  from  weld  being  careful 

not  to: 

-  Undercut  the  weld  or, 

-  Damage  the  saw  teeth. 

b.      Anneal  blade  second  time  to  "straw"  color, 
allowing  blade  to  cool  slowly. 

7.0212  Pas  s  welded  area  through  band  thickness' gage  as  a 
check« 

7*0213       Remount  blade  and  adjust  proper  tension,  ensuring 
that  blade  teeth  are  in  proper  direction* 

7.0214       Test  run  blade* 


PERFORMANCE  STANDARDS: 

-    Cut  and  weld  a  handsaw  blade  so  that  it  is  straight,  annealed, 
and  without  flash  and  mount  it  on  the  saw  for  proper  operation* 

SUGGESTED  INSTRUCTION  TIME:     3  Hours 


RELATED  TECHNICAL  INFORMATION: 

-  Safety. 

-  Preparing  a  blade  for  welding. 

-  Welding. 

-  Annealing. 

-  Removing,  Install,  and  adjusting  a  blade. 
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UNIT  7.0 
TASK  7*03 


POWER  SAW 

REPLACE  BANDSAW  BUDE 


PERFORMANCE  OBJECTIVE: 

Furnished  with  handsaw  and  replacement  blade,  hand  tools,  and  necessary 
instruction  and  references;  replace  the  handsaw  blade  so  that  the  new 
blade  is  aligned  and  adjusted  to  manufacturer's  specifications. 

PERFORMANCE  ACTIONS: 

7.0301  Select  saw  blade  (assemble  materials). 

7.0302  Release  tension  on  blade. 

7.0303  Remove  blade. 

7.030^       Loop  blade  for  storage. 

7.0305  Check  guides  and  remove  and  install  new  guides 
according  to  operator's  manual)  etc. 

7.0306  Unwind  new  blade. 

7.0307  Install  new  blade. 

7.0308  Apply  proper  tension  to  blade  according  to  recommenda- 
tions . 

7.0309  Inspect  blade  direction  and  guide  seating. 

7.0310  Test  operation. 

PERFORMANCE  STANDARDS: 

-  Replace  bands  aw  blade  so  that  the  new  blade  is  aligned  and 
adjusted  to  manufacturer's  specifications. 

SUGGESTED  INSTRUCTION  TIME:     3/4  Hour 

RELATED  TECHNICAL  INFORMATION: 

-  Safety. 

-  Selecting  a  saw  blade  for  an  assigned  job. 


239 


25:i 


UNIT  7.0  POWER  SAWS 

TASK  7.04  (Orientation)  SAW  INTERNAL  CONTOURS  WITH  BANDSAW 


PERFORMANCE  OBJECTIVE: 

Given  workpiece,  blueprint /drawing,  references,  and  the  bandsaw;  saw 
internal  contours  of  the  workpiece  so  that  the  internal  cut  on  the 
workpiece  is  within  +/-  1/32  inch  of  scribed  line  to  a  tolerance  of  +/■ 
1/64  inch. 

(NOTE:       Unless  indicated  otherwise,  this  skill  is  for  orientation.) 


PERFORMANCE  ACTIONS: 

7.0401  Check  workpiece  for  sharp  internal  curves. 

7.0402  Check  minimum  radius  limit  of  blade. 

7.0403  Center  punch  hole  for  inserting  blade: 

a.  Hole  must  be  larger  than  blade  width. 

b.  Mark  holes  for  sharp  curves. 

7.0404  Drill  hole(s)  in  workpiece. 

7.0405  Remove  blade  from  bandsaw. 

7.0406  Cut  '     dsaw  blade  (near  original  weld). 

7.0407  Inserc  blade  through  drilled  hole  in  workpiece. 

7.0408  Weld  bandsaw  blade: 

a.  Grind  ends  square. 

b.  Weld. 

c.  Anneal. 

d.  Grind  off  flash.  . 

e.  Anneal  second  time  to  "straw"  color. 

7.0409  Mount  blade  on  bandsaw  and  adjust  tension: 

a.      Point  teeth  down. 

S.      Check  vertical  alignment. 

7.0410  Saw  workpiece  internally: 

a.  Stay  +/-  1/32  inch  from  layout  lines. 

b.  Check  radius  of  cuts  for  arcs  or  curves. 


UNIT 
TASK 


7.0 

7.04  (Orientation) 


POWER  SAWS 

SAW  INTERNAL  CONTOURS  WITH  BANDSAW 


PERFORMANCE  ACTIONS  (Con't.): 


7.0411 


Turn  off  handsaw  and  remove  blade  and  workpiece. 


7.0412 


Cut  blade  (cut  off  original  weld). 


7.0413 


Remove  blade  from  workpiece  and  reweld  blade. 


7.0414 


Replace  blade  on  bandsaw  and  adjust  tension  and 
alignment. 


PERF0RMAi>ICE  STANDARDS: 


Saw  internal  contours  with  bandsaw  so  that  the  internal  cut  is 
within  +/-  1/32  inch  of  scribed  line  to  a  tolerance  of  +/- 
1/64  inch. 


SUGGESTED  INSTRUCTION  TIME:     3  Hours 


Rn.ATED  TECHNICAL  INFORMATION: 

-  Drilling  corner  holes  (cutting  square  corner  without  drilling 
a  hole) . 

Notching  Lhe  corner  square. 
"    Producing  a  square  corner  by  turning  the  work. 

-  Cutting  blade  to  remove  old  weld,  if  applicable. 

-  Safety. 


2  III 


INIT       '  7.0 


POWER  SAW 


TASK  7.05  SAW  TC  SCRIBED  LINE 



 i  ^  

PERFORMANCE  OBJECTIVE; 

Following  given  sketch  or  blueprint  and  using  a  work-holdint- device, 
provided  handsaw,  and  measuring  instruments  and  other  tools^^terials  as 
required;  saw  the  workpiece  to  scribed  lines  and  job  specifications 
within         1/32  inch  of  scribed  lines. 


PERFORMANCE  ACTIONS: 

7.0501  Ensure  that  scribed  lines  are  properly  located  and 
clear . 

7.0502  Mount  and  align  machine  guide,  as  necessary • 

7.0503  Ensure  that  correct  blade  is  mounted  on  saw. 

7.0504  Determine  and  set  cutting  speed. 

7.0505  Adjust  and  clamp  saw  guide. 

7.0506  Secure  work  in  work-holding  device,  as  required. 

7.0507  Saw  workpiece: 

a.  Support  workpiece,  as  required. 

b.  Align  scribed  line  to  blade. 

c.  Advance  workpiece  into  saw  with  steady  pressure. 

d.  Saw  to  specifications  (1/32  inch  from  line  on 
v^aste  side)  . 

e.  Note  any  sharp  curves. 

PERFORMANCE  STANDARDS; 

-    Saw  workpiece  with  handsaw  to  required  specifications  +/-  1/32 
inch  of  scribed  lines. 


SUGGESTED  INSTRUCTION  TIME;     3  Hours 


RELATED  TECHNICAL  INFORMATION: 
-  Safety. 
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UNIT  7.0 


POWER  SAW 


TASK  7.06  SELECT  AND  SET  SPEEDS  AND  FEEDS  FOR 

SAWING  OPERATIONS 


PERFORMANCE  OBJECTIVE: 

Furnished  with  drawing  or  blueprint/specifications,  workpiece,  and  power 
saw;  set  speed  and  feed  for  sawing  operation  specified •     Speed  and  feed 
should  be  set  according  to  reconmendations  in  Machinery's  Handbook  or 
information  provided  by  the  instructor. 


PERFORMANCE  ACTIONS: 

7>p601        Review  print/drawing/specification, 

7.0602  Determine  material  to  be  sawed. 

7.0603  Determine  type  of  saw  to  be  used. 

7.0604  Determine  type  of  blade. 

7.0605  .  Determine  machine  speed; 

a*      Check  speed  chart  on  machine,  if  available. 

b.  Check  reference  for  cutting  speed. 

c.  Calculate  speed,  if  required. 

7.0606  Set  machine  speed  according  to  manufacturer's 
recommendations . 

7.0607  Determine  feed  requirement  and  set  feed  according  to 
manufacturer's  recommendations. 

PERFORIIANCE  STANDARDS: 

-  Select  and  set  speeds  and  feeds  for  sawing  operations  according 
to  recommendations  in  Machinery's  Handbook  or  information 
provided  by  the  instructor. 

SUGGESTED  INSTRUCTION  TIME:     1/4  Hour 

RELATED  TECHNICAL   INFOP.MATION : 

S.ifety. 

-  Machinerv's  Handbook. 
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UNIT  7.0  POWER  SAW 

TASK  7.07  MAKE  STRAIGHT  AND  Al^GULAR  CUTS  WITH 

POWER  SAW 


PERFORMANCE  OBJECTIVE: 

Given  the  horizontal  handsaw  or  a  power  hacksaw,  specifications,  necessary 
tools  and  materials,  and  a  workpiece  or  stocks;  cut  given  metal  to  the 
specified  dimensions,  +/-  1/32  inch. 


PERFORMANCE  ACTIONS: 

7.0701  Assemble  material  to  cut. 

7.0702  Measure  material  and  scribe/mark  lines. 

7.0703  Set  up  power  saw. 

7.0704  Make  required  cuts  to  specifications: 

a.  Straight. 

b.  Angular,  as  required. 

7.0705  Check  dimensions. 

PERFORMANCE  STANDARDS: 

-  Make  straight  and  angular  cuts  with  power  saw  to  specifi- 
cations. 

SUGGESTED  INSTRUCTION  TIME:     3  Hours 

RELATED  TECHNICAL  INFORMATION: 

-  Sawing  angle  or  channel  stock. 

-  Sawing  pipe  or  tube. 

-  Selection  of  blades. 

-  Leaving  extra  length  when  cutting  off  material. 


UNIT  7.0  POWER  SAW 

TASK  7.08  CUT  MATERIAL  TO  LENGTH  WITL  POWER 

HACKSAW  OR  HORIZONTAL  BANDSAW 


PERFORMANCE  OBJECTIVE: 


Provided  with  a  power  hacksaw  or  horizontal  handsaw,  instructions 
concerning  operation  of  the  power  saw,  measuring  tools,  workpiece;  cut 
workpiece  to  specified  length  within  a  tolerance  of  +/-  1/32  inch. 


PERFORMANCE  ACTIONS: 

7.0801  Review  job  specifications  for  dimensions. 

7.0802  Measure  to  dimensions, 

7.0803  Scribe  or  mark  measurements. 

7.0804  Select  saw  blade  according  to  references  provided, 
if  applicable. 

7.080^  Mount  blade,  if  applicable. 

7.0806  Check  vise  with  square,  if  applicable. 

7.0807  Set  saw  speed,  if  applicable. 

7.0808  Set  saw  feed. 

7.0809  Clamp  workpiece  in  vise  (as  applicable): 

a.  Align  blade  on  waste  side  of  cut. 

b.  Support  long  pieces  with  floor  stand. 

7.0810  Start  saw. 

7.0811  Lower  hlade  to  workpif.ce  and  engage  feed. 

7.0812  Deburr  workpiece  and  check  measurements. 

PERFORMANCE  STANDARDS: 

-  Cut  material  to  specified  lengths  with  the  power  hacksaw  or 
horizontal  handsaw  with  an  accuracy  of  +/-  1/32  inch  of 
specifications . 

-  Performance  must  be  to  instructor's  standards. 

Sa.CESTED  INSTRUCTION  TIME:     6  3/4  Hours 
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UNIT 


7,0 


POWER  SAWS 


TASK 


7.08 


CUT  MATERIAL  TO  LENGTH  WITH  POWER 
HACKSAW  OR  HORIZONTAL  BANDSAW  (Con'c.) 


RELATED  TECHNICAL  INFORMATION:     (Expanded  objectives) 


Set  up  a  power  hacksaw  or  horizontal  handsaw  for  a  cutting 
operation  so  that  all  components  are  mechanically  secure. 
Identify  and  select  hacksaw  blades  (as  applicable) , 
Install  a  power  hacksaw  blade  with  the  teeth  facing  the 
direction  of  cut,  the  blade  mounted  securely  to  the  blade 
holder  or  ann  with  socket  head  screws  and  tensioned  to  sr^ecif 
cations  with  hardened  bolts  (as  applicable) , 
Identify  and  use  work-holding  devices  on  the  power  saw, 
demonstrating  proper  positioning  of  the  workpiece. 
Saw  straight  cuts  with  the  power  saw  to  specifications  within 
+/-  1/32  Inch,  -  ,000  inch- 
Saw  angular  cuts  with  the  power  saw  to  a  tolerance  of  +/-  1 
degree  for  squareness  and  +/-  1/32  inch,  -  ,000  inch  for 
dimensions. 

Identify  safety  considerations. 


ERIC 


2^6 


UNIT  8,0 


BASIC  ENGINE  LATHE  WORK 


This  Basic  Engine  Lathe  Work  unit  is  designed  to  provide  the  secondary 
student  with  an  introduction  to  the  Engine  Lathe  and  the  fundamental 
skills  necessary  to  operate  the  Engine  Lathe* 

During  the  second  year  of  secondary  level  training,  the  student's 
knowledge  and  skills  in  lathe  work  will  be  expanded  at.  a  more  difficult 
level  and  will  include  an  introduction  to  the  Turret  Lathe, 

Although  lathe  work  is  described  as  basic  and  advanced  lathe  work  and 
although  the  tasks  are  distributed  over  two  years  of  instruction,  the 
tasks  may  be  combined  for  more  effective  and  efficient  instruction  as 
appropriate. 
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MACHINE  SHOP 
BASIC  ENGINE  LATHE  WORK 
SUGGESTED  INSTRUCTION  TIMES 


MACHINE  SHOP 
UN IT /TASK 

Unit  8.0    BASIC  ENGINE  LATHE  WORK 

8.01  Inspect  and  Clean  an  Engine  Lathe 

8.02  Set  Up  Engine  Lathe  for 
Turning  Operations 

8.03  Align  Lathe  Centers  Using  Accurate 
Measurement  Techniques 

8.04  Mount  Workpiece  Between  Centers 

8.05  Align  Workpiece  on  Faceplate 

8.06  Align  Workpiece  in  Four-Jaw  Chuck 

8.07  Make  Roughing  Cuts 

8.08  Make  Finishing  Cuts 

8.09  Turn  a  Workpiece  to  Dimensions 

8.10  Face  a  Workpiece  to  Dimensions 

8.11  Knurl  a  Workpiece 

8.12  Drill  Holes  with  Lathe 

8.13  Ream  Holes  on  the  Lathe 

8. 14  Bore  Holes 

8.15  Counterbore  Holes 

8.16  Countersink  Holes  Using  the  Lathe 

8.17  Tap  Holes 

8.18  Cut  Grooves  or  Recess 

8.19  Machine  an  External  Chamfer 
8..'^0  Machine  an  Internal  Chamfer 
8.21  Part  Workpieces 


SUGGESTED 
HOURS 


2 
12 

1 

4 
24 
20 
20 
10 

4 

10 
2 
2 

2 
I 
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8.22 
8.23 


File  Workpleces 
Polish  Work-pieces 


TOTAL  HOURS  (FIRST  YEAR)  155 


• 


ADVANCED  ENGINE  LATHE  WORK 
(SECOND  YEAR) 


8.24  Grind  Workplace  with  Tool 
Post  Grinder 

8.25  Machine  External  Taper 

8.26  Machine  Internal  Taper 

8.27  Machine  External  Angle 

8.28  Machine  Internal  Angle 

8.29  Set  Up  Lathe  for  Threading 
Operations 


2 
9 
3 
2 
1 

12 


TOTAL  HOURS  (SECOND  YEAR)  29 


TOTAL  OF  ENGINE  LATHE  INSTRUCTIONAL  HOURS:  184 
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TASK  LISTINGS 
MACHINE  SHOP 


UNIT/TASK 


DESCRIPTION 


8,01 


8.02 


8.03 


8.04 


8.05 


0    BASIC  ENGINE  LATHE  WORK 

(Inspect  and  Clean  an  Engine  Lathe)    Given  an  engine  lathe, 
operator's  manual  or  Instructions,  cleaning  mater^.ls,  and  the 
necessary  hand  tools  and  equipment;  Inspect  and  clean  the 
engine  lathe  in  accordance  with  manufacturer's  specifications. 
The  lathe  and  surrounding  area  must  be  free  of  metal  chips, 
excess  lubricant,  cutting  fluid,  and  foreign  material. 

(Set  Up  Engine  Lathe  for  Turning  Operations)    Given  an  engine 
lathe  requiring  set  up  for  turning  operations,  a  faceplate  and 
dogs,  a  three-  or  four-jaw  universal  chuck,  pre-cut  cylindrical 
stocl'^,  toolholder  and  bit,  and  the  necessary  tools,  equipment, 
and  materials;  set  up  the  engine  lathe  for  turning  operations 
requiring  a  faceplate  and  chuck.    All  components  must  be 
mechanically  secure.    The  tool  bit  must  be  secured  In  the 
holder  and  set  at  the  point  of  dead  center  on  the  stock.  The 
faceplate  and  dog  must  be  mounted  so  that  the  tallstock 
engages  the  stock  In  the  center.    The  chuck  must  be  mounted 
securely  to  the  threaded  spindle  with  the  jaws  tightened  to 
hold  the  workplece.    Spindle  threads  must  be  damaged  and  must 
be  clean  and  free  of  chips  or  lint. 

(Align  Lathe  Centers  Using  Accurate  Measurement  Techniques) 
Provided  with  a  lathe  and  measuring  Instruments,  align  the 
lathe  centers.    Centers  must  be  aligned  with  tolerance  of 
0.0005  inch. 

(Mount  Workplece  Between  Centers)    Given  an  engine  lathe, 
pre-cut  cylindrical  stock  with  scribed  centers,  a  faceplate 
and  dog,  combination  drill  and  countersink,  detail  drawings, 
specifications,  and  the  necessary  tools,  equipment,  and 
materials;  center  drill  the  workplece  and  mount  it  between  the 
centers.    The  workplece  musi:  be  center  drilled  to  specifications 
with  a  tolerance  of  +/-  0.005  inch  for  location,  diameter,  and 
depth.    The  workplece  must  be  mounted  with  the  soft  center  in 
the  live  (headstock)  center  and  the  hardened  center  in  the 
deal  (tallstock)  center  to  specifications.     The  tallstock  must 
be  fastened  securely  with  room  for  the  saddle  and  tool  block 
to  operate. 

(Align  Workplece  on  Faceplate)     Given  a  workplece,  lathe, 
measuring  tools,  faceplate  and  all  necessary  accessories, 
tools,  and  materials;  align  the  workplece  on  the  lathe  faceplate 
with  an  accuracy  of  +/-  O.OOl  inch. 
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(Align  Workpiece  in  Four-Jaw  Chuck)    Furrlstiod  with  workplece, 
lathe,  and  measuring  instruments,  align  workpiece  in  the 
four-jaw  chuck  with  a  tolerance  of  +/-  0.001  inch. 

(Make  Roughing  Cuts)    Given  an  engine  lathe  with  a  mounted 
workpiece,  a  dimensioned  drawing  or  blueprint,  toolholder  and 
roughing  bit,  and  the  necessary  tools,  measuring  instruments, 
and  materials;  making  roughed  cuts  of  .010  inch  per  revolution. 
The  workpiece  must  be  roughed  to  size  with  1/32  inch  allowed 
for  a  finishing  cut.    When  the  workpiece  Is  turned  to  within 
1/2  inch  of  the  dog  or  1  inch  of  the  chuck  jaws,  it  must  be 
removed  and  turned  to  rough  dimensions. 

(Hake  Finishing  Cuts)    Given  an  engine  lathe  with  a  rough  cut 
workpiece  mounted  in  a  chuck  or  in  a  faceplate,  a  detail 
drawing,  toolholder  and  finishing  bit,  and  the  necessary 
tools,  equipment,  and  materials;  make  finishing  cuts  of  .003 
inch  per  revolution.    The  workpiece  must  be  finished  to  size 
with  a  tolerance  of  +/-  .003  inch. 

(Turn  a  Workpiece  to  Dimensions)    Given  an  engine  lathe, 
cylindrical  stock,  a  detail  drawing  that  requires  various 
diameters,  toolholder  and  bits,  and  the  necessary  tools, 
measuring  instruments,  and  materials;  turn  the  workpiece  to 
dimensions.    The  diameters  and  dimensions  must  meet  specij:i- 
cations  with  a  tolerance  of  +/-  0.005  inch. 

(Face  a  Workpiece  to  Dimensions)    Given  cylindrical  stock,  a 
detail  drawing  that  required  several  facing  operations, 
toolholder  and  bits,  and  the  necessary  tools,  measuring 
instructions,  and  materials;  face  the  workpiece  to  dimensions 
using  the  engine  lathe  so  that  the  workpiece  meets  specifi- 
cations with  a  tolerance  of  +/-  0.005  inch. 

(Knurl  a  Workpiece)    Given  an  engine  lathe,  cylindrical  stock, 
a  detail  drawing  of  a  knurled  part,  knurling  specifications, 
diamond  and  straight  knurling  tools,  and  the  necessary  tools, 
measuring  instruments,  and  materials;  knurl  the  workpiece  to 
specifications  using  course,  medium,  and  fine  rollers  as 
required.    The  knurl  must  meet  specifications  with  a  tolerance 
of  +/-  1/64  inch. 

(Drill  Holes  with  Lathe)     Given  an  engine  lathe,  cylindrical 
parts,  a  detail  drawing  of  parts  to  be  drilled,  drilling 
specifications,  a  drill  chuck  and  drill  bits,  and  the  necessary 
tools,  measuring  instruments,  and  materials;  drill  holes  in 
the  parts  using  the  lathe  tailstock*     The  holes  must  be 
drilled  to  specifications  with  a  tolerance  of  +/-  .003  inch 
for  location,       .002  inch  for  diameter,  and  1/64  inch  for 

depth.  -  .000  inch 
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8. 13  (Ream  Holes  on  the  Lathe)     Given  an  engine  lathe,  cylindrical 
parf:s,  a  detailed  drawing  of  drilled  holes  to  be  reamed, 
reaming  sper  Iflcatlons,  a  drill  chuck  and  reaming  tools,  and 
the  necessary  tools,  measuring  Instruments,  and  materials; 
ream  the  drilled  holes  using  the  lathe  tallstock.    The  holes 
must  be  reamed  to  specifications  with  a  tolerance  of 

^  0,005  Inch, 
-  0,000  Inch 

8.14  (Bore  Holes)    Given  an  engine  lathe,  pre-cut  cylindrical  stock 
with  undersized-drilled  holes,  an  assortment  of  boring  tools, 
a  detail  drawing,  boring  specifications,  and  the  necessary 
tools,  measuring  Instruments,  and  materials;  bore  holes  using 
a  steady  rest  attachment.     The  holes  must  be  bored  to  specifi- 
cations with  a  tolerance  of  +/-  ,001  Inch  for  location, 
diameter,  and  depth,  and  +/-  1  degree  for  perpendicularity, 

8.15  (Counterbore  Holes)    Given  an  engine  lathe,  pre-cut  cylindrical 
stock  with  bored  holes,  an  assortment  of  counterboring  tools, 

ftj  detail  drawing,  counterboring  specifications,  and  the 
necessary  tools,  attachments,  measuring  instruments,  and  the 
materials;  counterbore  the  holes.    The  holes  must  be  counterbored 
to  specifications  with  a  tolerance  of  +/-  0,001  inch, 

8.16  (Countersink  Holes  Using  the  Lathe)    Provided  with  an  engine 
lathe,  measuring  instruments,  and  assortment  of  countersinking 
tools,  detail  drawings,  countersinking  specifications,  and  the 
necessary  tools,  attachments,  and  materials  as  well  as  pre-cut 
cylindrical  stock  with  bored  holes;  countersink  the  holes. 
The  holes  must  be  countersunk  to  specifications, 

8*17  (Tap  Holes)    Given  an  engine  lathe,  pre-cut  cylindrical  or 

rectangular  stock  with  drilled  holes,  detail  drawings,  tapping 
specifications,  machine  taps,  and  the  necessary  tools,  attach- 
ments, measuring  instruments,  and  materials;  tap  required 
holes  in  the  stock.    The  tapped  holes  must  be  threaded  to 
specifications. 

8.18  (Cut  Grooves  or  Recess)    Given  an  engine  lathe,  cylindrical 
stock,  a  detail  drawing  that  required  several  recesses  or 
grooves  (v-shaped,  square,  and  round),  groove  or  neck  specifi- 
cations, toolholder  and  tool  bits,  and  the  necessary  tools, 
measuring  instruments,  and  materials;  turn  the  grooves  or 
necks  specified  for  the  stock  with  a  tolerance  of  +/-  .005 
inch, 

8.19  (Machine  an  External  Chamfer)     Provided  with  an  engine  lathe, 
cylindrical  stock,  a  detail  drawing  that  required  an  external 
chamfer,  toolholder  and  bits,  and  the  necessary  tools,  measuring 
instruments,  and  materials;  machine  an  external  chamfer  on  the 
stock.     The  chamfer  must  be  machined  to  specifications  with  a 
tolerances  of  +/-  .005  inch. 
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8.20  (Machine  an  Internal  Chamfer)    Provided  with  an  engine  lathe, 

cylindrical  stock,  a  detail  drawing  that  required  an  internal 
chamfer,  toolholder  and  bits,  and  the  necessary  tools,  measuring 
instruments,  and  materials;  machine  an  internal  chamfer  in  the 
stock.    The  chamfer  must  be  machined  to  specifications  with 
+/-  .005  inch. 

8 •21  (Part  Workpieces)    Provided  with  an  engine  lathe,  cylindrical 

workpieces  requiring  parting,  detail  drawings,  parting  specific 
cations,  toolholder  and  parting  tools,  and  the  necessary 
tools,  measuring  instruments,  and  materials;  part  the  workpieces 
to  specifications  with  a  tolerance  of  +/-  1/64  inch» 

8.22  (File  Workpieces)    Provided  with  an  engine  lathe,  cylindrical 
workpieces  requiring  filing,  detail  drawings,  surfac^  finish 
specifications  in  micro-finches,  as  assortment  of  files,  and 
the  necessary  tools,  measuring  instruments,  and  materials; 
file  the  workpieces  to  specifications  for  surface  finish. 

8.23  (Polish  Workpieces)    Given  an  engine  lathe,  cylindrical 
workpieces  that  have  been  filed,  detail  drawings,  surface 
finish  specifications  in  micro-inches,  and  assortment  of 
abrasives,  and  the  necessary  tools,  measuring  instruments,  and 
materials;  polish  workpieces  to  specifications  for  surface 
finish. 

8.24  (Grind  Workpiece  with  Tool  Post  Grinder)    Provided  with 
blueprint,  workpiece,  lathe  and  accessories  including  tool 
post  grinder;  grind  workpiece  with  tool  post  grinder.  Work 
must  meet  blueprint  specifications  with  a  tolerance  of  +/- 
0-0005  inches. 

8.25  (Machine  External  Taper)    Provided  with  the  engine  lathe, 
workpiece,  detail  drawing  requiring  external  taper,  tapering 
attachment,  taper  specifications,  toolholder  and  tool  bits, 
and  necessary  hand  tools,  measuring  instruments,  and  materials; 
machine  external  taper  using  tailstocK  setover  method  of  the 
tapering  attachment.    The  taper  mu^it  be  machined  to  specifi- 
cations with  a  tolerance  of  .001  inches  per  4  inches. 

8.26  (Machine  Internal  Taper)    Using  the  engine  lathe  and  provided 
workpiece,  detail  drawing  requiring  internal  taper,  tapering 
attachment,  taper  specifications,  toolholder  and  tool  bits, 
and  the  necessary  hand  tools,  measuring  instruments,  and 
materials;  machine  internal  taper  with  tapering  attachment 
meeting  specifications  with  a  tolerance  of  .001  inch  per  4 
inches . 


^  253 

ERIC  27  J 


^tllachine  External  Angle)    Given  the  engine  lathe,  a  workplece 
/  set  up  for  machining  an  external  angle,  a  detail  drawing, 
angle  specifications,  toolholder  and  tool  bits,  and  the 
necessary  hand  tools,  measuring  instruments,  and  materials; 
machine  the  external  angle  using  the  compound  rest  method. 
The  angle  must  be  machined  to  specifications  with  a  tolerance 
of  +/-  30  minutes  for  the  angle  and  +/-  .001  inch  for  the 
diameters . 

(Machine  Internal  Angle)    Provided  with  the  engine  lathe, 
workpiece  set  up  for  machining  an  internal  angle,  detail 
drawing,  angle  specifications,  toolholder  and  tool  bits,  and 
necessary  hand  tools,  measuring  instruments,  and  materials; 
machine  internal  angle  using  compound  rest  method  to  specifi- 
cations with  tolerance  of  +/-  30  minutes  for  angle  and  +/- 
0.10  inch  for  diameter. 

(Set  Up  Lathe  for  Threading  Operations)    Given  the  requirement 
for  various  threading  operations  on  the  engine  lathe,  a 
faceplate  and  dogs,  a  universal  or  independent  chuck,  pre-cut 
cylindercial  stock,  toolholder,  and  single  point  tool  bits, 
and  the  necessary  hand  tools,  measuring  instruments,  and 
materials;  set  up  the  engine  lathe  for  threading  operations. 
All  components  must  be  mechanically  secure.    The  tool  bit  must 
be  secured  in  the  toolholder  and  set  square  with  the  workpiece. 
The  thread  chasing  dial  must  be  positioned  for  specified 
threading  operations  including  even,  odd,  and  fractional 
divisions.    The  end  of  each  workpiece  must  be  chamfered  with 
the  side  of  the  threading  tool  to  .005  inch  below  minor 
diameter  of  the  thread. 
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UNIT  8-0  BASIC  ENGINE  LATHE  WORK 

TASK  8 .01  INSPECT  AND  CLEAN  AN  ENGINE  LATHE 


PERFORMANCE  OBJECTIVE: 


Given  an  engine  lathe,  operator's  manual  or  instructions,  cleaning 
materials,  and  the  necessary  hand  tools  and  equipment;  inspect  and  clean 
the  engine  lathe  in  accordance  with  manufacturer's  specifications.  The 
lathe  and  surrounding  area  must  be  free  of  metal  chips,  excess  lubricant, 
cutting  fluid,  and  foreign  material. 


PERFORMANCE  ACTIONS: 

INSPFCT  THE  LATHE; 

8.0101  Given  a  diagram  of  a  lathe,  identify  each  part  or 
control  and  describe  its  u-^  accurately  and  list  at 
least  five  operations  whi      can  be  performed  on  a 
lathe: 

a.  Identify  engine  lathe  types  and  sizes, 

b.  Identify  and  describe  the  purpose  of  the  parts 
of  a  lathe  on  a  diagram  provided  by  the 
instructor . 

(1)  Purpose  of  headstock 

(2)  Standard  verses  quick  change  geared  * 

(3)  "Live  center"  verses  "dead  center" 

c.  List  operations  which  can  be  performed  on  a 
lathe. 

8.0102  Given  a  selection  of  lathe  work  holding  devices^ 
identify  each  type  of  chuck  and  describe  its  relative 
accuracy  to  the  instructor's  standards: 

a.  Identify  severaJ   types  of  chucks  in  the  shop. 

b.  Drive  plates,  face  plates,  collets. 

c.  Carriage  accessories:     Follower  rest,  toolpost. 

d.  Lathe  bed  accessories:     Taper  attachment, 
<^teady  rest,  etc. 

CLEAN  THE  LATHE : 

8.0103  Be  sure  electrical  switch  is  off. 
8 • 0 104        Do  not  use  compressed  air . 

H»010')        Ot)  not  remove  steel  chips  by  hand  brushing,  ecc, 
becaust  of  possib ! e  in jurv . 


M  ( 


"se  a  painr.  brush  lo  ren?ove  ;lir:   and  chip* 
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UNIT 


8.0 


BASIC  ENGINE  LATHE  WORK 


TASK 


8.01 


INSPECT  AND  CLEAN  AN  ENGINE  LATHE 


PERFORMANCE  ACTIONS  (Con'tO: 


8.0107 


Remove  traces  of  dirt  and  sluge  with  a  clean  cloth, 
possibly  with  a  light  coat  of  oil  on  the  cloth  to 
protect  against  rust. 


8.0108 


On  a  regular  schedule,  established  by  the  instructor, 
clean  the  lathe  with  kerosene  or  varsol  or  similar 
cleaner  provided  by  the  instructor  to  remove  gum  and 
oil  stains. 


PERFORMANCE  STANDARDS: 


Inspect,   identify  the  parts,  and  clean  au  engine  lathe  according 
to  manufacturer's  specifications  and  instructor's  standards  so 
that  che  lathe  and  surrounding  area  are  free  from  metal  chips, 
excess  lubricant,  cutting  fluid,  and  foreign  material. 


SUGGESTED  INSTRUCTION  TIME:     9  Hours 


RELATED  TECHNICAL  INFORMATION: 

-  Explain  reasons  for  performing  routine  inspection  and  cleaning 
of  engine  lathe. 

-  Describe  procedures  for  inspecting  and  cleaning  engine  lathe. 

-  Describe  typical  materials  used  to  clean  a  lathe. 

-  Safety. 

-  Diagram  a  lathe . 

-  Types  of  chucks. 


EXPANSION  OF  OBJECTIVE: 

Inspect  engine  lathe  components  for      -^r  and  accuracy  and  make  necessary 
adjustments  according  to  the  operac  jt  j  manual  (manufacturer's  or 
instructor's  recommendations) . 

1.      Check  wear  of  bearing  surfaces  on  sides  or  cross-slide, 


compound  rest,   taper  attachment,  or  carriage: 

a.  Adjust  flat  or  tapered  gibs  to  compensate  for  wear 
between  mating  parts, 

b.  Sliding  surfaces  are  cleaned  and  lubricated  and  so  that 
no  play  exists  between  the  sliding  oarts  and  a  sliglit 
drag  should  be  felt  when  the  le  :i  screws  or  controls  are 
operated . 
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UNIT  8.0  BASIC  ENGINE  LATHE  WORK 

TASK  8.01  INSPECT  AND  CLEAN  AN  ENGINE  LATHE 


EXPANSION  OF  OBJECTIVE  (Con't.): 

2,      Check  shear  pins  and  clutches:     (As  safed*y  devices) 

a.      Exercise  caution  in  removing  or  replacing  shear  pins^ 
Never  replace  a  brass  shear  pin  with  a  steel  pin. 
Replace  shear  pins  with  the  proper  type,  size,  and  shape, 
c.     Adjust  slip  clutches  according  to  manufacturer's  standards 
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UNIT 
TASK 


8.0 
8.02 


BASIC  ENGINE  LATHE  WORK 

SETITP  ENGINE  LATHE  FOR  TURNING 
OPERATIONS 


\ 


PERFORMANCE  OBJECTIVE: 

Given  an  engine  lathe  requiring  set  up  for  turning  operations,  a  faceplate 
and  dogs,  a  three-  or  four-jaw  universal  chuck,  pre-cut  cylindrical 
stock,  toolholder  and  bit,  and  the  necessary  tools,  equipment,  and 
materials;  set  up  the  engine  lathe  for  turning  operatioi     requiring  a 
faceplate  and  chuck.    All  components  must  be  mechanic    '  ■■     secure.  The 
tool  bit  must  be  secured  in  the  holder  and  set  ^at  the  point  of  dead 
center  on  the  stock.     The  faceplate  and  dog  must  be  BatJunte.d  so  that  the 
tailstock  engages  the  stock  in  the  center.     The  chuck  must  be  mounted 
securely  to  the  threaded  spindle  with  the  jaws  tightened  to  hold  ;:he 
workpiece.     Spindle  threads  must  not  be 'damaged  and  must^^lje  clean  and 
free  of  chips  or  lint.  \i 


PERFORMANCE  ACTIONS: 
8.0201 
8.0202 
8.0203 
8.020A 

8.0205 


8.0206 


8.0207 


8.0208 


8.0209 


Assemble  engine  lathe  accessories,  tool,  and  materials 
Clean  the  lathe. 

Mounu  headstock  and  tailstock  spindles. 

Check  alignment  of  centers  before  mounting 
workpiece , 

Install  drive  plate  on  headstock  spindle  and  a  lathe 
dog  of  proper  size  on  one  end  of  workpiece. 


Lubricate  center  hole  for  tailstock  center  with 
white  lead  or  a  drop  of  heavy  oil  before  mounting 
workpiece . 

Place  tail  of  dog  in  faceplate  so  that  workpiece 
rest  firmly  on  headstock.     Be  sure  tail  of  dog  is 
not  binding. 

/ 

Properlv  tighten  'tailstock  center  Cnot  too  much)  so 
workpiece  will  not  become  hot  and  expand. 

Insert  cutting  tool  in  toolholder  and  clamp  securelv. 
Be  sure  toolholder  does  not  extend  out  too  are  from 
tool  post.     Face  of  tool  bit  is  set  at  center 
height . 
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27. 


UNIT  8.0  BASIC  ENGINE  T.ATHE  WORK 

TASK  8.02  SET  UP  ENGINE  LATHE  FOR  TURNING 

OPERATIONS 


PERFORMANCE  ACTIONS  (Con't,): 


8.0210  Turn  toolholder  so  that  cutting  edge  of  tool  Is 
directed  slightly  toward  tailstock  end, 

8.0211  Move  carriage  by  hand  to  see  that  toolholder  clears 
the  dog  so  damage  will  not  occur  from  revolving  dog 
striking  the  compound  rest • 


PERFORMANCE  STANDARDS: 


Set  up  engine  lathe  for  turning  operation  using  a  faceplate 
and  chuck. 

All  components  must  be  mechanically  secure. 

The  tool  bit  must  be  secured  in  the  holder  and  set  at  the 

point  of  dead  center  on  the  stock. 

The  faceplate  and  dog  must  ba  mounted  so  that  the  tailstock 
engages  the  stock  in  the  center. 

The  chuck  must  be  mounted  securely  to  the  threaded  spindle 
with  the  Jaws  tightened  to  hold  the  workpiece. 
Spindle  threads  must  not  be  damaged  and  must  be  clean  and  free 
of  chips  or  lint. 

Perfomnance  process  must  be  to  the  instructor's  standards. 


SUGGESTED  INSTRUCTION  TIME:     9  Hours 

RELATED  TECHNICAL  INFORMATION: 

Identify  components  of  an  engine  lathe: 


a . 

headstock 

j  • 

apron 

b. 

pulleys 

k. 

toolholder  and  bit 

c  . 

gear  box 

clutch  knob 

d. 

dri^e  motor 

m . 

feed  change  lever 

e . 

bee'  md  ways 

n. 

half-nut  lever 

f . 

Lead  screw 

0  . 

feed  reverse  lever 

g- 

cailscock 

bdck  gear  lever 

h. 

compound  rest 

q- 

saddle 

i. 

tool  post 

Identify  types  of  work-hold 

devices : 

a . 

faceplate 

b. 

three-jaw  universal 

chuck 

v2  • 

f our- j aw  independent 

chuck 

collet  chuck 

e . 

spindle  chuck 
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UNIT 


8,0 


BASIC  ENGINE  LATHE  WORK 


TASK 


8.02 


SET  UP  ENGINE  LATHE  FOR  TURNING 
OPERATIONS 


RELATED  TECHNICAL  IinFORMATION  (Con't,): 

-  Identify  types  of  lathe  accessories: 

a.  faceplate  dogs 

b.  mandrel 

c.  faceplate  straps  and  clamps 

d.  lathe  center 

e.  steady  rest 

f.  follower  rest 

-  Identify  typical  operiations  of  engine  lathe. 

-  Describe  procedures  for  setting  up  a  lathe  with  a  faceplate 
and  dog. 

-  Describe    ae  procedure  for  setting  up  a  lathe  with  (a)  three- 
or  (b)  four-jaw  chuc! 

-  Explain  how  a  faceplate  dog  is  attached  to  the  faceplate  and 
workpiece . 

-  Explain  how  chuck  jaws  are  attached  to  the  chuck, 

-  Safety  precautions. 


RELATED  TRAINING: 

1.  Given  specifications,  correctly  choose  the  appropriate  tool  for  the 
lathe  job  and  following  correct  procedures  in  grinding  the  tool  to 
proper  shape  for  use  on  the  lathe  to  the  instructor's  standards; 

a.  Grinding  a  lathe  tool  to  proper  shape  and  dimension. 

b.  Selecting  a  tool  for   i  specified  job. 

c.  Toolholders  and  tool  post. 

2.  Givon  measuring  tasks,  follow  correct  procedures  in  using  following 
tools  to  make  measurements : 

a.  Calipers  (inside  and  outside). 

b .  Micrometer 

c.  Snap  and  plug  gages. 

d.  Steel  ruler. 

e.  Depth  gages. 

3.  Given  appropriate  tools,   supplies,  and  equipment,  mount  and  describe 
use  of  lathe  at tachmen  •  ; 

a •       Center  reot . 

b.  Follower  rest. 

c.  Taper  attachment. 

* .       Calculate  feeds  and  si>eeds . 
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UNIT  8.0 
TASK  8,03 


BASIC  ENGINE  LATHE  WORK 

ALIGN  LATHE  CENTERS  USING  ACCURATE 
MEASUREMENT  TECHNIQUES 


PERFORMANCE  OBJECTIVE: 

Provided  with  a  lathe  and  measuring  instruments,  align  the  lathe  centers 
Centers  must  be  aligned  with  a  tolerance  of  +/-  0,0005  inch. 


PERFORMANCE  ACTIONS: 

8*0301       Differentiate  between  alignment  by:     (c,  d,  &'  e  for 
accuracy) 

a.  Visually  aligning  center  lines  on  ends  of 
tailstock. 

b.  Visually  aligning  the  points  of  the  live  and 
dead  centers, 

c-      (Trial  cut  method)  where  a  cut  is  taken  at  each 
end  of  work  and  finished  diameters  are  checked 
with  micrometer, 

^ •      (Parallel  test  bar  and  dial  Indicator)  a  fast 
method  of  align  lathe  centers.    TthiS  METHOD 
WILL  BE. DESCRIBED  FOR  "ILLUSTRATION)^ 

e.      (Micro-set  adjustable  center)  constructed  to 
permit  center  to  be  offset  slightly. 

8*0302       Align  centers  using  a  test  bar  and  dial  indicator: 

a.      Clean  centers  of  lathe  and  test  bar, 
b«      Mount  test  bar  snugly  between  centers  and 
tighten  tailstock  spindle  clamp. 

c.  Mount  a  dial  indicator  in  tool  post  or  on  the 
lathe  carriage.     (Contact  point  should  be  on 
center  and  indicator  plunger  should  be  in  a 
horizontal  position.) 

d.  Adjust  cross-side  so  that  indicator  needle 
registers  about  one-^half  a  revolution  on 
diameter  at  tailstock  end. 

e.  Move  carriage  to  left  by  hand  until  indicator 
registers  on  diameter  at  headstock  end.  Note 
indie a  cor  reading. 

f.  If  readings  are  not  ^ame,  move  carriage  until 
indicator  again  registers  at  tailstock  end. 

g.  Loosen  tailstock  clamp  nut. 

h.  By  means  of  tailstock  adjusting  screws,  move 
tailstock  1p  proper  direction  the  difference 
between  the  ind icat^oj:^  readings  at  the  tailstock 
and  headst.ock  ends.  ^^^v 
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UNIT 


8.0 


BASIC  ENGINE  LATHE  WORK 


TASK 


8.03 


ALIGN  LATHE  CENTERS  USING  ACCURATE 
MEASUREMENT  TECHNIQUES 


PERFORMNCE  ACTIONS  (Con't.): 


1.      Tighten  loose  adjusting  screw  to  lock  upper 

part  of  tailstock  in  place, 
j.      Tighten  tailstock  clamp  nut  and  recheck  to  make 

sure  that  test  bar  still  fits  snugly  between 

centers . 

k.      Repeat  measuring  and  adjustment  steps  until 
indicator  re&dings  are  same. 


Align  lathe  centers  using  accurate  measurement  techniques. 
(Demonstrate  alignment  of  centers  using  test  bar  and  dial 
indicator  method.) 

Centers  must  be  aligned  with  a  tolerance  of  +/-  0.0005  inch. 


PERFORMANCE  STANISARDS: 


• 


SUGGESTED  INSTRUCTION  TIME:     2  Hours 
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UNIT 
TASK 


8,0 
8,04 


BASIC  ENGINE  LATHE  WORK 

MOUNT  WORKPIECE  BETWEEN  CENTERS 


PERFORMANCE  OBJECTIVE: 

Given  an  engine  lathe,  pre-cut  cylindrical  stock  with  scribed  centers,  a 
faceplate  and  dog,  combination  drill  and  countersink,  detail  drawings, 
specifications,  and  the  necessary  tools,  equipment,  and  materials; 
center  drill  the  workpiece  and  mount  it  between  the  centers.  The 
workpiece  must  be  center  drilled  to  specifications  wita  a  tolerance  of 
+/-  0,005  inch  for  location,  diameter,  and  aepth.    The  workpiece  must  be 
mounted  with  the  soft  center  in  the  live  (headstock)  center  and  the 
hardened  center  in  the  dead  (tailstock)  center  to  specifications.  The 
tailstock  must  be  fastened  securely  with  room  for  the  saddle  and  tool 
block  to  operate. 


PERFORMANCE  ACTIONS:     (Dial  indicator  method) 

8.0401  Distinguish  between  chalk  aethod  and  (dial  indicator 
method) . 

FOR  DIAL  INDICATOR  METHOD: 

8.0402  Attach  a  dial  indicator  to  the  lathe  tool  post  or 
cross-side. 

8.0403  Bring  indicator  into  contact  with  center  until  it 
registers  approximately  one-quarter  of  a  turn. 

8.0504  Revolve  the  lathe  spindle  by  hand  and  note  indicator 
pointer. 

8.0505  If  center  is  not  running  true,  indicator  pointer 
shows  a  "runout." 

8.0506  If  runout  is  indicated,  remove,  clean,  and  replace 
center: 

a.  Stop  lathe,  remove  center  using  a  knockout  bar. 

b.  Throughly  clean  the  neadstock  spindle  taper  and 
the  tapered  shank  of  the  center, 

c.  Remove  any  burrs  from  both  tapers ♦ 

d.  Replace  center  in  headstock  spindle  with  a 
sharp  snap. 


TASK  EXPANSION:  (True  a  live  center  when  very  close  tolerances  must 

be  met.) 

i.       Securely  hold  piece  of  tcol  steel   in  a  three  or  t'our-i.iw  cluick. 
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UNIT  8.0 
TASK  8.04 


BASIC  ENGINE  LATHE  WORK 

MOUNT  WORKPIECE  BETWEEN  CENTERS 


TASK  EXPANSION  (Con't.): 

2.  Swivel  the  compound  rest  30  degrees  to  right  or  lathe  centerline* 
3*      Rough  turn  center,  feeding  compound  rest  by  hand* 

4.  Finish  turn  center  with  slow  hand  feed  (hone  tool  before  final 
cut)  . 

5.  Mount  workpiece  between  centers. 

6.  Adjust  lathe  dog  so  that  it  is  driven  by  the  side  of  one  of  the 
chuck  jaws. 


PERFORMANCE  STANDARDS: 

-  Mount  given  workpiece  between  centers  by  dial  indicator  method 
so  that  the  workpiece  is  center  drilled  to  specifications  with 
a  tolerance  of  +/-  0.005  inch  for  location,  diameter,  and 
depth. 

-  The  workpiece  must  be  mounted  with  the  soft  center. in  the  live 
(headstock)  center  and  the  hardened  center  in  the  dead  (tailstock) 
center  to  specifications . 

-  The  tailstock  must  be  fastened  securely  with  room  for  the 
saddle  and  tool  block  to  operate. 


SUGGESTED  INSTRUCTION  TIME:     12  Hours 


RELATED  TECHNICAL  INFORMATION: 

Identify  applications  for  mounting  work  between  centers. 
Explain  how  to  center  drill  a  workpiece  on  the  lathe. 
-    Calculate  the  feed  and  speed  used  for  center  drilling  a 
workpiece  on  the  lathe. 

Describe  the  procedure  for  mounting  a  workpiece  between 
centers . 

Explain  the  purpose  of  a  dead  center  and  Live  center. 
Explain  why  lubrication  of  the  dead  center  is  necessary. 
Outline  safety  precautions. 
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UNIT  8.0 
TASK  8.05 


BASIC  ENGINE  LATHE  WORK 
ALIGN  WORKPIECE  ON  FACEPLATE 


PERFORMANCE  OBJECTIVE: 

Given  a  workpiece,  lathe,  measuring  tools,  faceplate  and  all  necessary 
accessories,  tools,  and  materials;  align  the  workpiece  on  the  lathe 
faceplate  with  an  accuracy  of  +/-  0.001  inch. 


PERFORMANCE  ACTIONS: 

8.0501  Mount  workpiece  on  faceplate: 

a.  Use  straps  or  bolts. 

b.  Use  counterbalance  weight  as  necessary. 

8.0502  Roughline  line  up  workpiece: 

a.  Tighten  clamps  lightly. 

b.  Turn  lathe  by  hand. 

8.0503  Adjust  workpiece  using  chalk  or  tool  holder  end. 

8.0504  Mount  indicator. 

8.0505  Adjust  workpiece  to  required  accuracy  using  indicator 

a.  Tap  with  soft  hammer. 

b.  Tighten  workpiece  securely  when  aligned  within 
tolerance . 


PERFORMANCE  STANDARDS: 

-    Align  workpiece  on  faceplate  with  an  accuracy  of  +/-  0.001 
inch. 


SUGGESTED  INSTRUCTION  TIME:     1  Hour 


UNIT  8.0 
TASK  8.06 


BASIC  ENGINE  LATHE  WORK 

ALIGN  WORKPIECE  IN  FOUR- JAW  CHUCK 


PERFORMANCE  OBJECTIVE: 

Furnished  with  workpiece,  lathe,  and  measuring  instruments,  align 
workpiece  in  the  four-jaw  chuck  with  a  tolerance  of  +/-  0.001  inch, 


PERFORMANCE  ACTIONS: 

8.0601  Mount  workpiece  in  four-jaw  chuck  using  rings  on 
face  of  chuck  for  rough  alignment. 

8.0602  Center  workpiece  with  chalk  using  two  oppositive 
laws  each  adjustments: 

.1.  Mount  toolholder  in  tool  post. 

b.  Rest  chalk  on  toolholder. 

c.  Rotate  workpiece  holding  chalk  against  workpiece, 

d.  Observe  rings  on  face  of  chuck  for  concentricity, 

8.0603  Mount  indicator  on  tool  post. 

8.0604  Check  one  pair  of  possible  jaws  with  indicator 
against  workpiece. 

8.0605  Adjust  one-half  of  error. 

8.0606  Check  other  opposite  jaws  and  adjust  one-half  error. 

8.0607  Repeat  measuring  and  adjustment  steps  until  workpiece 
is  within  tolerance  and  all  jaws  are  tightened. 

8.0608  Check  tolerance. 


PERFORMANCE  STANDARDS: 

-    Align  workpiece  in  four-jaw  chuck  with  a  tolerance  of  +/■ 
0.001  inch. 


SUGGESTED  INSTRUCTION  TIME:     4  Hours 
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UNIl  8.0 
TASK  8.07 


BASIC  ENGIME  LATHE  WORK 
MAKE  ROUGHING  CUTS 


PERFORMANCE  OBJECTIVE: 

Given  an  engine  lathe  with  a  mounted  workpiece,  a  dimensioned  drawing  or 
blueprint,  too]holder  and  roughing  bit,  and  the  necessary  tools,  measuring 
instruments,  and  materials;  making  roughed  cuts  of  .010  inch  per  revolution. 
The  workpiece  must  be  roughed  to  size  with  1/32  inch  allowed  for  a 
finishing  cut.    When  the  workpiece  is  turned  to  within  1/2  inch  of  the 
dog  or  1  inch  of  the  chuck  jaws,  it  must  be  removed  and  turned  to  rough 
dimensions . 


PERFORMANCE  ACTIONS: 


8.0701  Clean  centers.     Place  in  headstock  and  tailstock 
spindles . 

8.0702  Check  alignment  of  centers  before  mounting  workpiece. 

8.0703  Install  drive  plate  on  headstock  spindle  and  a  lathe 
dog  of  the  proper  size  on  one  end  of  workpiece. 

8..0704        Lubricate  center  hole  for  tailstock  center  before 
mounting  the  workpiece.     Place  tail  of  dog  in 
faceplate  so  workpiece  rests  firmly  on  headstock  and 
checking  to  be  sure  the  tail  of  the  dog  is  not 
binding. 

8.0705  Tighten  tailstock  properly,  not  too  much  so  that 
workpiece  might  become  hot  and  expand. 

8.0706  Insert  cutting  tool  in  toolholder  and  clamp  securely. 
Be  sure  toolholder  does  not  extend  out  too  far  from 
tool  post.     Set  the  face  of  the  tool  bit  at  center 
height. 


8.0707        Turn  Loolholder  so  that  the  cutting  edge  of  the  tool 
is  directed  slightly  toward  the  tailstock  end, 

8*0708        Move  carriage  by  hand  to  see  chat  the  toolholder 
clears  the  dog. 

8.0709        Move  carriage  to  tailstock  end  of  workpiece.  Ttirr. 
in  crossfeed  until  a  chip  starts  t.)  I'onn. 


\ 

i 

!  • 

b  _ 

t^'NIT  8.0  BASIC  ENGINE  LATHE  WORK 

TASK  8.07  MAKE  ROUGHING  CUTS 


PERFORMANCE  ACTIONS  (Con't.): 

8.0711  Take  a  trial  cut  about  1/4  -  1/2  inch  long  and  deep 
enough  to  true  up  the  workpiece.  Check  diameter  of 
workplece. 


8.0712  Start  lathe.    Throw  in  power  longitudinal  feed,  and 
take  first  roughing  cut. 

8.0713  Make  necessary  roughing  cuts,  two  or  mor^,  based  on 
size  (oversize)  or  workpiece. 

8.0714  Watch  for: 


a.  Dull  cutting  cool.  ^ 

b.  Workpiece  or  tool  not  rigid  enough.  \^ 

c.  Too  much  overhand  of  tool  or  toolholder. 


PERFORMANCE  STANDARDS: 


Make  roughing  cuts  of  ,010  inch  per  revolution  with  1/32  inch 
allowed  for  finishing  cut. 

When  the  workpiece  is  turned  to  within  1/2  inch  of  the  dog  or 
1  inch  of  the  chuck  jaws,  it  must  be  removed  and  other  end 
turned  to  rough  dimensions. 


SUGGESTED  INSTRUCTION  TIME:     24  Hours 


RELATED  TECHNICAL  INFORMATION: 
Define  roughing  cut. 

Describe  procedure  for  making  roughing  c.:ts  on  stock  mcMinte^i 
between  centers. 
-    Describe  the  procedure  for  making  rouj^hing  cues  .mi  sr.^^k 
mounted  in  a  chuck. 

Identify  tool  bits  used  tor  ron^hir^g  cuts. 
~     Explain  how  tool  bit  Is  positioned  ror  r.Mi^hiiu:  ;:r 
Explain  how  to  measure  a  workpiece  wi^h  o.ill't-: 
Safety. 
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UNIT 


TASK 


8.0 
8.08 


BASIC  ENGINE  LATHE  WORK 
MAKE  FINISHING  CUTS 


PERFORMANCE  OBJECTIV  : 

Given  an  engine  lathe  with  a  rough  cut  workpiece  mounted  in  a  chuck  or 
in  a  faceplate,  a  detail  drawing,  toolholder  and  finishing  bit,  and  the 
necessary  tools,  equipment,  and  materials;  make  finishing  cuts  of  .003 
iich  per  revolution.    The  workpiece  must  be  finished  to  size  with  a 
tolerance  of  +/-  .003  inch. 


PERFORMANCE  ACTIONS; 

8.0801       Remove  work  and  roughing  tool  bit  (unless  roughing 
tool  is  in  good  condition  and  will  be  used  for 
finish  turning) • 


8.0802  Mount  a  finishing  tool  in  the  toolholder  and  adjust 
toolbit  to  center  height. 

8.0803  Set  lathe  speed  and  feed  for  finish  turning.  (The 
feed  should  be  finer  that  that  used  for  rough 
tumir.g.    A  feed  of  approximately  .005  is  recommended.) 

♦ 

8.0804  Remount  workpiece. 

8.0805  Start  machine  and  take  a  light  +/-  1/4  inch  long  cut 
at  right  hand  end  of  workpiece. 

8.0806  Stop  machine,  measure  diameter  of  trial  cut,  be  sure 
not  to  move  crossfecd  hand  or  graduated  collar 
setting. 

8.0807  Move  carriage  to  right  until  tool  bit  is  clean  of 
work. 

8.0808  Using  crossfeed  handle,  feed  cutting  tool  in  one-half 
the  difference  between  trial  cut  diameter  and  the 
required  finished  diameter* 

"8.0809        Start  machine,  engage  automatic  feed,  and  take  about 
a  1/4  inch  long  cut. 

8.0810  Stop  machine  aud  recheck  diameter  for  size. 

8.0811  If  diameter  is  required  size,  continue  to  cut  to 
desired  length. 
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UNIT 
TASK 


8.0 
8.08 


BASIC  ENGINE  LATHE  WORK 
MAKE  FINISHING  CUTS  (Con't.) 


PERFORMANCE  STANDARDS: 

-    Process  must  be  to  Instructor's  standards  and  product  must  be 
to  specifications. 


SUGGESTED  INSTRUCTION  TIME:     20  Hours 
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UNIT  8*0 
TASK  8.09 


BASIC  ENGINE  LATHE  WORK 

TURN  A  WORKPIECE  TO  DIMENSIONS 


PERFORMANCE  OBJECTIVE: 

Given  an  engine  lathe,  cylindrical  stock,  a  detail  drawing  that  required 
various  diameters,  toolholder  and  bits,  and  the  necessviry  tools,  measuring 
instruments,  and  materials;  Surn  the  workpiece  to  dimensions.  The 
diameters  and  dimensions  must  meet  specifications  with  a  tolerance  of 
+/-  0*005  inch. 


PERFORMANCE  ACTIONS: 

FINISH  TURNING: 

8*0901        Insert  properly  ground  and  honed  finishing  tool  in 
toolholder • 

8.0902  Turn  toolholder  until  cutting  edge  is  slightly 
toward  tailstcck  end  so  tool  will  not  dig  into 
workpiece. 

8.0903  Place  workpiece  between  centers  and  lubricate  dead 
center . 

8.0904  Using  cross-feed,  spot  the  tool  on  the  workpiece. 
Feed  a  few  thousands  of  an  inch  short  of  one-half 
the  amount  that  the  workpiece  is  oversize. 

8.0905  Take  a  trial  cut  about  1/A  inch  long.  Measure 
diameter  with  micrometer. 

3.0906  Move  carriage  to  right  of  workpiece  and  set  micrometer 
collar  to  zero  on  cross-feed  screw.    Set  cros  ^-f eed 
for  one-half  of  material  to  be  removed.    Make  a 
trial  cut  and  measure  workpiece. 

8.0907  Engage  carriage  feed.    Finish  first  half  of  workpiece. 

8.0908  Place  strip  of  soft  metal  around  finished  end  and 
replace  dog. 

8.0909  Turn  other  half  of  workpiece  to  size. 

SHOULDER  TURNING: 

8.0910  Face  right  end  of  workpiece. 
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UNIT 
TASK 


8,0 
8.09 


BASIC  ENGINE  LATHE  WORK 

TURN  A  WORKPIECE  TO  DIMENSIONS 


PERFORMANCE  ACTIONS  (Con't.): 


8.0911  Using  hemaphrodite  caliper,  lay  off  specified 
distance  from  faced  end.    Caliper  is  set  to  required 
distance  on  steel  rule. 

8.0912  Place  right-hand  roughing  tool  in  toolholder. 

8.0913  "Neck"  workpiece  as  marked,  and  rough  turn  first 
diameter  to  0.031  inch  oversize. 

8.0914  FILLET  SHOULDER: 


a.  If  shoulder  is  to  be  filleted,  start  tool  0.031 
inch  away  from  scribed  line  and  feed  it  in  far 
enough  to  undercut  workpiece. 

b.  For  finishing,  grind  required  radius  on  finishing 
tool  and  place  It  in  toolholder. 

c.  Adjust  tool  so  that  the  small  diameter  and  the 
shoulder  can  be  completed  at  one  setting. 


a.  For  square  shoulders,  chalk  workpiece  and 
layout  required  distance.    Scribe  with 
hermaphrodite  caliper. 

b.  Neck  workpiece  with  parting  tool  to  within 
0/016  or  required  diameter. 

c.  Replace  necking  tool  with  a  tool  with  a  slight 
radius  on  the  point. 

d.  Rough  out  small  diameter  to  within  0.010  inch 
of  size. 

e.  Replace  roughing  tool  with  finishing  tool  and 
finish  the  small  diameter  to  size.  Disengage 
power  and  feed  last  0.062  inch  by  hand  up  to 
shoulder • 

f.  Turn  cross-feed  by  hand  to  face  shoulder 
square. 


Turn  a  workpiece  to  dimensions  +/-  0,005  inch  or  specifications, 
demonstrating  finish  and  shoulder  turning  as  required. 
Performance  process  and  product  must  be  to  instructor's 
standards. 


8.0915 


SQUARE  SHOULDER; 


PERFORMANCE  STANDARDS: 
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UNIT  8.0  BASIC  ENGINE  LATHE  WORK 


TASK  8.09  TURN  A  WORKPIECE  TO  DIMENSIONS 

(Con't.) 


SUGGESTED  INSTRUCTION  TIME:     20  Hours 
\ 

RELATED ' TECHNICAL  INFORMATION : 

-  Describe  how  to  transfer  measurements  from  a  blueprint  to  the 
workplece. 

-  Calculate  the  cutting  speed  and  feed  for  turning  a  workplece 
to  various  dimensions. 

-  Identify  tool  bits  and  positions  used  In  turning  a  workplece 
to  dimensions. 

-  Describe  procedure  for  turning  a  workplece  to  dimensions* 

-  Describe  how  to  test  the  accuracy  of  lathe  center  alignment  by 
turning  a  workplece  at  each  end  when  mounted  between  centers. 

-  Principles  of  straight  turning  and  turning  to  shoulders: 

a.  Rough  turning: 

(1)  Tolerance 

(2)  Setting  the  compound 

(3)  Toolholder 

(4)  Safety 

(5)  Making  trial  cut  to  true  up  piece 

(6)  Lubricating  tall  center 

b.  Finish  turning: 

(1)  Selection  of  cutting  tool 

(2)  Use  of  micrometer 

c.  Turning  to  shoulder: 

(1)  Machining  a  piece  to  several  different  diameters 

(2)  Square  shoulder 

(3)  Angular  shoulder 

(4)  Filleted  shoulder 

(5)  Undercut  shoulder 

(6)  Using  fillet  or  radius  gage 


2"  2'3.i 


ITNIT 
TASK 


8,0 
8.10 


BASIC  ENGINE  LATHE  WORK 

FACE  A  WORKPIECE  TO  DIMENSIONS 


PERFORMANCE  OBJECTIVE: 


Given  cylindrical  stock,  a  detail  drawing  that  required  several  facing 
operations,  toolholder  and  bits,  and  the  necessary  tools,  measuring 
instructions,  and  materials;  face  the  workpiece  to  dimensions  using  the 
engine  lathe  so  that  the  workpiece  meets  specifications  vlth  a  tolerance 
of  +/-  0.005  inch. 


PERFORMANCE  ACTIONS: 


8 •1001       Prepare  lathe  for  facing  operation.  Assemble 
materials* 

8.1002  Mount  chuck  on  lathe  spindle. 

8.1003  Mount  workpiece  in  chuck: 

a.  Check  for  true  running. 

b.  Adjust  for  true  running  as  necessary, 

c.  Scribe  line  for  length. 

8.1004  Mount  facing  tool  in  toolholder. 

8.1005  Adjust  angle  of  toolholder  and  tool* 

8.1006  Center  tool  to  center  of  workpiece,  vert^ically. 

8.1007  Lock  carriage  to  bed. 

8.1008  Select  and  set  speed  and  feed: 

a.  Hand  feed  small  workpiece, 

b.  Pover  feed  large  workpiece. 

8.1009  Face  material  removing  1/61  inch  to  1/8  inch. 

8.1010  Check  to  verify  that  ends  are  faced  square  to  axis 
of  work. 

8.101L        Face  to  scribed  line. 


PERFORMANCE  STANDARDS: 

Face  a  workpiece  to  dimensions  -*"/-  0.005  Inch  on  the  engine 
lathe  demonstrating  recommended  procedures. 
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UNIT 


8.0 


i;asic  engine  lathe  work 


TASK 


8.10 


FACE  A  WORKPIECE  TO  DIMENSIONS 
(Con't.) 


SUGGESTED  INSTRUCTION  TIME:    10  Hours 


RELATED  TECHNICAL  INFORMATION: 


-  Identify  priniciples  of  faceplate  work. 

-  Identify  faceplate  work  accessories: 

-  End  measuring  rod 

-  Square  head  bolt 

-  Faceplate  stud 

-  U-clamp 

-  Parallel 

-  Parallel  strip 

-  Angle  plate 

-  Stop  block 

-  Trueing-up  work  on  a  faceplate 

-  Counterbalancing 

-  Mounting  a  workpiece  on  a  faceplate,  using  T-bolts 


and  strap  clamps. 
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UNIT 
TASK 


8;0 
8.11 


BASIC  ENGINE  LATHE  WORK 
KNURL  A  WORKPIECE 


PE^ORMANCE  OBJECTIVE: 

Given  an  engine  lathe ^  cylindrical  stock,  a  detail  drawing  of  a  knurled 
part,  knurling  specifications,  diamond  and  straight  knurling  tools,  and 
the  necessary  tools,  measuring  instruments,  an^^materials;  knurl  the 
workpiece  to  specifications  using  course?  IBeHlum,  and  fine  rollers  as 
required »    The  knurl  must  meet  specif icat^^ins  with  a  tolerance  of  +/- 
1/64  inch. 

PERFORMANCE  ACTIONS:         (Steps  may  vary  with  actions  1-5  following 

7-8.) 

8.1.101       Mount  «^orkpiece  in  lathe. 

8.1102  Lay  off  leagth  of  knurl. 

8.1103  Set  lathe  svev..d  and  feed  to  instructor's  standards. 

8.1104  Turn  workpiece  to  CD. 

8.1105  Select  knurling  tool. 

8.1106  Mount  knurling  tool  in  to;l,  post. 

(NOTE:        "Lay  off  knurl"  [may  be  accomplished  at 
this  time  instead  of  above  in  step  2].) 
Knurling  tool  should  incline  at  slight  angle  toward 
headstock  so  right  side  of  knurls  touch  workpiece 
first. 

8.1107  Move  carriage  to  tailstock  end  of  workpiece. 

8.1108  Place  lathe  in  back  gears  and  start  lathe  on  slow 
speed. 

8.1109  Start  lathe  and  feed  knur  J.  into  workpiece: 

a.  With  the  hand  cross-feed,  force  rollers  about 
0.016  inch  into  workpiece. 

b.  Engage  longitudinal  power  feed. 

c.  Allow  knurling  tool  to  travel  across  workpiece 
for  about  0.250  inch. 

d.  With  brush,  apply  oil  to  knurls. 

8.1110  Stop  operations,  check  pattern,  adjust  as  required. 
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UNIT  3.C 
TASK  8.11 


BASIC  ENGINE  LATHE  WORK 
KNURL  A  WORKPIECE 


PERFORMANCE  ACTIONS  (Con't.): 

8.1111  Increase  pleasure  on  wheels  and  continue  knurling. 

8.1112  Stop  lathe  when  left  end  of  knurling  tool  reaches 
left  end  of  stock. 

8.1113  Reverse  travel  of  carriage.    Apply  pressure  to 
knurls  with  cross-feed. 

8.1114  Engage  longitudinal  feed  and  all  tool  to  feed  toward 
tallstock  end. 

8.1115  Repeat  operation  until  desired  knurl  depth  Is 
obtained. 

8.1116  Clean  knurl  and  measure  workpiece. 

PERFORMANCE  STANDARDS: 

-  Knurl  a  workpiece  to  specifications  with  a  tolerance  of  +/- 
1/64  Inch  using  proper  rollers/wheels  to  produce  desired 
pattern. 

-  Performance  procedures  and  product  must  be  to  instructor's 
standards. 

SUGGESTED  INSTRUCTION  TIME:     4  Hours 

RELATED  TECHNICAL  INFORMATION: 

-  Identify  knurling. 

-  Identify  knurling  patterns: 

a.  Diamond 

b.  Straight 

Identify  knurling  toolholders:  * 

a.  Knuckle-joint  holder 

b.  Revolving  head  holder 

c.  St  addle  holaer 

-  Mounting/holding  work. 

-  Lubrication. 

-  Cleaning  knurls. 

-  Kntirl  cutting  tool, 

-  Safety. 
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UNIT 
TASK 


8.0 

8..  12 


BASIC  ENGINE  LATHE  WORK 
DRILL  HOLES  WITH  LATHE 


PERFORMANCE  OBJECTIVE: 

Given  an  engine  lathe,  cylindrical  parts,  a  detail  drawing  of  parts  to 
be  drilled,  drilling  specifications,  a  drill  chuck  and  drill  bits,  and 
the  necessary  tools,  measuring  instruments,  and  materials;  drill  holes 
in  the  parts  using  the  lathe  tailstock.    The  holes  must  be  drilled  to 
specifications  with  a  tolerance  of  +/-  .003  inch  for  location, 
+  .002  inch  for  diameter,  and  +/-  1/64  inch  for  depth. 
-  .000  inch 


PERFORMANCE  ACTIONS: 

8.1201  Mount  workpiece  in  lathe  chuck. 

8.1202  Select  and  set  speed. 

8.1203  Face  and  center  drill  workpiece. 

8.1204  Select  drill  (size  with  drill  gage). 

8.1205  Drill  workpiece  to  specifications: 

a.  Apply  lubricant  as  required. 

b.  Check  depth  required. 

c.  Use  tailstock  spindle  graduations  for  depth 
adjustment . 

d.  Measure  depth  with  narrow  rule. 

8.1206  Measure  drilled  hole. 


PERFORMANCE  STANDARDS: 

-  Drill  holes  with  Irfthe  to  specifications  or  a  tolerance  of  +/- 
.003  -inch  for  location;  +/-  .002,  -.000  inch  for  diameter;  and 
+/-  1/64  inch  for  d'-.pth. 

-  Performance  process  and  product  must  be  to  instructor's 
standards. 


SUGGESTED  INSTRUCTION  TIME:     10  Hours 


UNIT  8.0 
TASK  8.12 


BASIC  ENGINE  LATHE  WORK 

DRILL  HOLES  WITH  LATHE  (Con't.) 


RELATED  TECHNICAL  INTORMATION: 

-  Demonstrate  mounting  of  straight-shank  drills  in  lathe. 

-  Calculate  cutting  speed  for  drilling  operation. 

-  Describe/demonstrate  procedure  for  drilling  holes  ori\xhe  lathe 
(pilot  drilling,  lathe  dog,  alignment,  reaeing) . 

-  Explain  why  cutting  fluid  i«  necessary  when  performing  a 
drilling  operation. 

-  Safety.  ,  v 
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UNIT  8.0      '  BASIC  ENGINE  LATHE  WOPK 

TASK  8.13-  REAM  HOLES  ON  THE  LATHE 


PERFORMANCE  OBJECTIVE: 

Given  an  engine  lathe,  cylindrical  parts,  a  detailed  drawing  of  drilled 
holes  to  be  reamed,  reaming  spjecif ications ,  a  drill  chuck  and  reaming 
tools «  and  the  necessary  tools,  measuring  instruments,  and  materials; 
ream  the  drilled  holes  using  the  lathe  tailstock.    The  holes  must  be 
reamed  to  specifications  with  a  tolerance  of  +  0.005  inch. 

-  0.000  inch 


']   PERFORMANCE  ACTIONS: 

8.1301  Assemble  workpiece  and  identify  hole  diameter. 

8.1302  Set  lathe  speed  for  drilling. 

8.1303  Mount  workpiece  in  lathe. 

8.1304  Mount  drill  chuck  and  ce;iter  drill  in  tailstock  of 
lathe. 

8.1305  Set  lathe  speed. 

8.1306  Start  lathe  and  face  workpiece. 

8.1307  Center  drill  workpiece. 

8.1308  Select  drill: 

a.  Drill  hole  undersize. 

b.  Step  drill. 

8.1309  Select  reamer. 

8.1310  Set  lathe  speed  to  one-half  drilling  speed. 

8 .13 1 1  Ream  hole  In  workpiece  using  lubricant  as  required: 

a.  Mount  reamer  in  tailstock  drill  chuck. 

b.  Feed  reamer  Into  drilled  hole  at  moderate  rate, 

I, 

8.1312  Measure  hole  and  check  with  plug  gage. 
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UNIT 


8.0 


BASIC  ENGINE  LATHE  WORK 


TASK 


8.13 


REAM  HOLES  ON  THE  LATHE  (Con'tJ 


PERFORMANCE  STANDARDS: 


Ream  holes  on  the  lathe  to  specifications  with  a  tolerance  of 
+  0.0005  Inch. 
-  0.0000  inch  ' 


Explain/demonstrate  mounting  of  reaming  tools  In  lathe. 

Identify  types  and  sizes  of  reamers. 

Calculate  cutting  speed  for  a  reaming  operation. 

Describe  procedure  for  reaming  holes  on  a  lathe. 

Explain  why  reamer  must  be  withdrawn  to  remove  metal  chips 

when  reaming  a  deep  hole. 

Safety. 

Machinery's  Handbook. 

Use  of  vernier  micrometer  caliper,  hole  gage,  plug  gage. 


SUGGESTED  INSTRUCTION  TIME:    2  Hours 


RELATED  TECHNICAL  INFORMATION: 
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UNIT 
TASK 


8,0 
8.14 


BASIC  ENGINE  LATHE  WORK 
BORE  HOLES 


PERFORMANCE  OBJECTIVE; 

Given  an  engine  lathe,  pre-cut  cylindrical  stock  with  undersized-drille*d 
holes,  an  assortment  of  boring  tools,  a  detail  drawing,  boring  specifi- 
cations, and  the  necessary  tools,  measuring  instruments,  and  materials, 
bore  holes  using  a  steady  rest  attachment.    The  holes  must  be  bored  to 
specifications  with  a  tolerance  of  +/-  .001  inch  for  location,  diameter, 
and  depth,  and  +/-  1  degree  for  perpendicularity. 


PERFORMANCE  ACTIONS: 


8.1401  Center  workpiecc  in  chuck,  allowing  proper  clearance 
to  protect  cbuck  from  bt^ring  tool* 

8.1402  Select  tool  that  will  clear  hole  and  will  be  short 
enough  to  eliminate  any  springing  actions. 

8.1403  Set  boring  bar  in  tool  post  parallel  with  axis  of 
rotation  and  with  cutting  edge  as  a  center. 

8.1404  Move  carriage  and  cross-feed  slide  to  correct 
position,  with  cutting  edge  of  tool  in  the  hole. 

8.1405  Adjust  lathe  for  same  spindle  speed  and  feed  as  for 
turning. 

8.  .406       Set  dial  on  crosa-feed  slide  to  zero.    Turn  on  power 
and  engage  the  carriage  feed.    Take  a  light  cut  to 
"straighten"  the  hc..e. 

8.1407  Disengage  carriage  feed  and  stop  the  spindle.  Back 
tool  out  of  bored  hole  without  disturbing  cross-feed 
setting. 

. 

8.1408  Check  hole  for  size  with  an  inside  caliper  or  a 
telescoping  gage. 

8.1409  Start  spindle,     rhen,  with  handwheel,  move  tool  to 
workpiece  and  engage  carriage  feed.    Take  the  cut  or 
take  several  cuts  if  there  is  a  good  bit  of  metal  to 
remove • 

8.1410  Regrind  the  tool  for  the  finishing  cut.    Check  hole 
for  "bellmouthing"     (Where  mouth  of  hole  is  ..arijer 
than  interior) . 
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UNIT 


8.0 


BASIC  ENGINE  LATHE  WORK 


TASK 


8.14 


BORE  HOLES  (Con't.) 


PERFORMANCE  STANDARDS: 


Bore  holes  in  cylindrical  stock  on  the  lathe  meeting  specifi- 
cations with  a  tolerance  of  +/-  .001  inch  for  location, 
diameter,  and  depth,  and  +/-  1  degree  for  perpendicularity. 


SUGGESTED  INSTRUCTION  TIME:    2  Hours 


RELATED  TECHNICAL  INFORMATION: 

-  Describe  boring. 

-  Identify  methods  of  boring. 

-  Describe  why  a  drilled  hole  must  be  bored. 

-  Select  forged  boring  tool(s). 

-  Identify  boring  bar  holder. 

-  Use  measuring  tools. 

-  Identify  chatter  and  vibration. 

-  Identify  through-boring. 

-  Safety. 


EXPANSION  OF  TASK: 


Taper  boring. 
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UNIT  8.0 
TASK  8.15 


BASIC  ENGINE  LATHE  WORK 
COUNTERBORE  HOLES 


PERFORMANCE  OBJECTIVE; 


Given  an  engine  lathe,  pre-cut  cylindrical  stock  with  bored  holes,  an 
assortment  of  counterboring  tools,  a  detail  drawing,  counterboring 
specifications,  and  the  necessary  tools,  attachments,  measuring  instruments, 
and  the  materials;  counterbore  the  holes.    The  holes  must  be  counterbored 
to  specifications  with  a  t:lerance  of  +/-  0,001  inch. 


PERFORMANCE  ACTIONS: 

8.1501  Set  spindle  speed  for  diameter  of  counterbored  hole. 

8.1502  Using  regular  boring  tool  mounted  in  the  90  degree 
hole  in  the  boring  bar,  rough  out  the  hole  within 
1/32  in.h  of  the  finished  diameter  and  depth. 

8.1503  Mount  a  suitably  ground  finishing  tool  in  the  45 
degree  hole  in  the  boring  bar. 

8.150A       Start  t-he  machine,  feed  the  boring  tool  until  it 

touches  the  internal  diameter,  and  note  the  graduated 
collar  setting. 

8.1505  Face  (square)  the  internal  shoulder,  taking  successive 
cuts  from  the  center  outwards.    The  cross-feed  hand 
should  be  turned  counterclockwise  to  the  original 
setting  plus  .020  to  provide  a  alight  undercut  at 

the  shoulder.    Where  the  depth  of  should  must  be 
accurate,  set  compound  rest  90  degrees  to  cross-slide 
and  use  compound  rest  collar  to  gage  depth. 

8.1506  Take  light  trial  cut  about  1/8  inch  long  at  start  of 
hole . 


8.1507  Stop  machine  and  check  diameter  of  counterbore. 

8.1508  Set  boring  tool  to  finished  diameter,  using  cross-feed 
graduated  collar. 

8.1509  Start  machine,  take  trial  cut,  and  recheck  diameter. 

B.1510       Machine  internal  diameter  to  the  shoulder  finishing 
bore  to  specified  dimensions. 
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UNIT  8.0 
TASK  8.15 


BASIC  ENGINE  LATHE  WORK 
COUNTERBORE  HOLES  (Con't.) 


PERFORMANCE  STANDARDS: 

-    Counterbore  holes  to  specifications  with  a  tolerance  of  +/■ 
0.001  inch  using  the  engine  lathe. 


SUGGESTED  INSTRUCTION  TIME:     2  Hours 

RELATED  TECHNICAL  INFORMATION: 

-    Mount  boring  bar:    Select  largest  bar  possible. 
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UNIT  8.0 
TASK  8. 16 


BASIC  ENGINE  LATHE  WORK 
COUNTERSINK  HOLES  USING  THE  LATHE 


PERFORMANCE  OBJECTIVE; 

Provided  with  an  engine  lathe,  measuring  instruments,  an  assortment  of 
countersinking  tools,  detail  drawings,  countersinking  specifications, 
and  the  necessary  tools,  attachments,  and  materials  as  well  as  pre-cut 
cylindrical  stock  with  bored  holes;  countersink  the  holes.    The  holes 
must  be  countersunk  to  specifications. 


PERFORMANCE  ACTIONS:     (Using  Countersink  Cutter.) 

8. 1601  Check  workpiece  in  lathe. 

8.1602  Select  and  set  lathe  speed. 

8.1603  Face  and  square  workpiece. 

8.1604  Center  drill  workpiece. 

8.1605  Drill  workpiece. 

8.1606  Countersink  to  specifications: 

a.  Lubricate  as  necessary. 

b«  Reduce  speed. 

c.  Set  stop  as  required. 

d«  Check  measurements  during  operations. 


PERFORMANCE  STANDARDS: 

-    Countersink  holes  using  the  lathe  to  specifications. 


SUGGESTED  INSTRUCTION  TIME:     I  Hour 


RELATED  TECHNICAL  INFORMATION: 

-  Identify  applications  for  countersinking  holes  on  the  engine 
lathe . 

-  Calculate  cutting  speed  for  countersinking  operation. 

-  Explain  why  cutting  fluid  is  necessary  when  countersinking  a 
hole . 

-  Describe  procedure  for  countersinking  a  hole. 

-  Explain  how  to  precision  measure  a  countersunk  hole. 

-  Safety. 
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UNIT  8.0 
TASK  8.17 


BASIC  ENGINE  LATHE  WORK 
TAP  HOLES 


PERFORMANCE  OBJECTIVE: 

Given  an  engine  lathe,  pre-cut  cylindrical  or  rectangular  stock  with 
drilled  holes,  detail  drawings,  tapping  specifications,  machine  taps, 
and  necessary  tools,  attachments,  measuring  instrumer.ts ,  and  materials; 
tap  required  holes  in  the  stock.    The  tapped  holes  must  be  threaded  to 
specifications . 

PERFORMANCE  ACTIONS: 

8.1701  Mount  workpiece  in  lathe. 

8.1702  Face  and  square  workpiece. 

8.1703  Center  drill  workpiece. 
8.170A       Drill  hole  with  tap  drill. 

8.1705  Chamfer  hole. 

8.1706  Select  and  secure  taper  tap  and  tap  wrench. 

8.1707  Mount  center  in  tailstock. 

8.1708  Start  tap  in  hole  (hold  tailstock  center  against  end 
of  tap) . 

8.1709  Tap  hole  in  workpiece: 
3.      Apply  lubricant. 

b.  Back  tap  occasionally  to  break  chips. 

c.  Clean  out  chips. 

8.1710  Tap  with  plug  and  bottom  taps. 

8.1711  Clean  out  tapped  hole.  • 

8.1712  Measure  hole  for  specifications. 

PERFORMANCE  STANDARDS: 

-    Tap  required  holes  in  given  stock  to  given  specifications. 

SUGGESTED  INSTRUCTION  TIME:     2  Hours 
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UNIT 


8.0 


BASIC  ENGINE  LATHE  WORK 


TASK 


8.17 


TAP  HOLES  (Con't.) 


RFiJ^TED  TECHNICAL  INFORMATION: 


Identify  applications  for  tapping  a  hole  on  a  lathe. 
Calculate  the  cutting  speed  for  a  tapping  operation. 
Describe  procedure  for  tapping  a  hole  on  a  lathe. 
Explain  how  to  use  a  plug  gage  to  measure  the  tapped  hole. 
Machinery's  Handbook. 
Safety  considerations. 
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UNIT  8.0 
TASK  8.18 


BASIC  ENGINE  LATHE  WORK 
CUT  GROOVES  OR  RECESS 


PERFORMANCE  OBJECTIVE: 

Given  an  engine  lathe,  cylindrical  stock,  a  detail  drawing  that  requires 
several  recesses  or  grooves  (v-shaped,  square,  and  round),  grooves  or 
neck  specifications,  toolholder  and  tool  bits,  and  the  necessary  tools, 
measuring  instruments,  and  materials;  turn  the  grooves  or  necks  specified 
for  the  sto^  k  with  a  tolerance  of  +/-  ,005  ^ch. 

PERFORM/ MCe'  ACTIONS : 

CUTTING  A  GROOVE  OR  RECESS 

8 .180 1       Review  specifications,  assemble  materials,  and  set 
up  lathe. 

8*1802       Select  proper  shaped  tool  bit  for  groove  or  recess 
to  be  cut. 

8.1803  Set  tool  in  toolholder  at  right  angle  to  workpiece. 

8.1804  Feed  tool  into  workpiece  slowly,  with  reduced 
n  spindle  speed. 

8.1805  Recess  by  machining  a  groove  on  the  inside  of  a  hole 
with  a  square-nose  boring  tool. 


PERFORMANCE  STANDARDS: 

-    Turn  grooves  or  necks  in  given  stock  to  specifications  +/- 
.005  inch  so  that  the  v-shaped,  square,  or  round  grooves  or 
necks  meet  the  standards  of  the  instructor. 


SUGGESTED  INSTRUCTION  TIME:     2  Hours 


RELATED  TECHNICAL  INFORMATION: 

-  Define  neck. 

•    Identify  recesses,  grooves,  and  necks  from  a  blueprint  or 
drawing. 

-  Calculate  cutting  speeds  and  feed  for  necking  operations. 

-  Explain  how  cutting  fluid  is  used  in  necking. 

Identify  necking  tool  bits  used  for  various  grooving  operations. 

-  Describe  procedure  for  turning  a  groove  or  neck. 

-  Identify  safety  considerations. 
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UNIT 


8.0 


BASIC  ENGINE  LATHE  WORK 


TASK 


8.19 


MACHINE  AN  EXTERNAL  CHAMFER 


PERFORMANCE  OBJECTIVE: 

Provided  with  an  engine  lathe,  cylindrical  stock,  a  detail  drawing  that 
required  an  external  chamfer,  toolholder  and  bits,  and  the  necessary 
tools,  measuring  Instruments,  and  materials;  machine  an  external  chamfer 
on  the  stock.    The  chamfer  must  be  machined  to  specifications  with  a 
tolerance  of  +/-  1/64  Inch. 


PERFORMANCE  ACTIONS:     (To  be  described  by  Instructor.) 


PERFORMANCE  STANDARDS: 


Machine  an  external  chamfer  on  the  engine  lathe  to  specifications 
within  1/64  inch. 


Identify  external  chamfer  from  blueprints  or  drawing. 
Calculate  cutting  speed  and  feed  for  machining  an  external 
chamfer  on  a  workplece. 

Describe  the  procedure  for  machining  an  external  chamfer. 
Explain  how  to  precision  measure  the  chamfer. 
Safety  considerations. 


SUGGESTED  INSTRUCTION  TIME:     2  Hours 


RELATED  TECHNICAL  INFORMATION: 
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UNIT  8.0  \2ASIC  ENGINE  LATHE  WORK 

TASK  8.20    6  MACHINE  AN  INTERNAL  CHAMFER  > 

^  

PERFORMANCE  OBJECTIVE: 

Provided  with  an  engine  lathe,  cylindrical  stock,  a  detail  drawing  that 
required  an  internal  chamfer,  toolholder  and  bits,  and  the  necessary 
tools,  measuring  instrtiments,  and  materials;  machine  an  internal  chamfer 
in  the  stock.    The  chamfer  must  be  machined  to  specifications  within  +/- 
1/64  inch. 


PERFORMANCE  ACTIONS:     (To  be  described  by  instructor.) 


PERFORMANCE  STANDARDS: 

-    Machine  an  internal  chamfer  to  specifications  within  +/-  1/64 
inch  using  the  engine  lathe. 

SUGGESTED  INSTRUCTION  TIME:     2  Hours 


RELATED  TECHNICAL  INFORMATION: 

-  Identify  internal  chamfer  from  a  blueprint  or  drawing. 

-  Calculate  cutting  speed  and  feed  for  machining  an  internal 
chamfer  in  a  workpiece. 

-  Describe  procedure  for  machining  an  internal  chamfer. 
~    Explain  how  to  precision  measure  an  internal  chamfer. 

-  Safety  considerations. 
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UNIT  8.0 
TASK  8.21 


BASIC  ENGINE  LATHE  WORK 
.   PART  WORKPIECES 


PERFORMANCE  OBJECTIVE: 

Provided  with  an  wngine  lathe,  cylindrical  workpieces  requiring  parting, 
detail  drawings,  parting  specifications,  toolholder  and  patting  tools, 
and  the  necessary  tools,  measuring  instruments,  and  materials;  part  the 
workpieces  to  specifications  with  a  tolerance  of  +/-  1/64  inch. 


PERFORMANCE  ACTIONS: 

8.2101  Place  workplace  in  chuck  or  collet. 

8.2102  Select  and  mount  a  parting  (cutting-of f )  tool  in  a 
securely  fastened  toolholder. 

8.2i.03       Set  tool  so  cutting  edge  is  on  center  and  at  right 
angle  to  workplace  and  lock  tool  in  position. 

8.210A       Properly  center  tool  to  workpiece  to  be  cut. 

8.2\05       Adjust  lathe  to  proper  speed  for  parting. 

8.2106  Mark  location  of  cut  with  chalk  or  layout  dye. 

8.2107  Feed  cutting  tool  into  workpiece  slowly  and  steadily 
'    applying  cutting  oil  as  appropriate. 


PERFORMANCE  STANDARDS: 

-    Pare  workpieces  on  the  engine  lathe  with  a  tolerance  of  +/- 
1/6^  inch  of  specifications. 

SUGGESTED  INSTRUCTION  TIME:    4  Hours 


RELATED  TECHNICAL  INFORMATION: 

-  Identify  various  parting  tools  and  their  applications. 

-  Describe  the  procedure  for  parting  a  workpiece. 

-  Calculate  the  cutting  speed  and  feed  for  parting  a  workpiece. 

-  Explain  how  cutting  fluid  is  used  in  parting  a  workpiece. 

-  Explain  how  to  precision  measure  a  parted  workpiece. 

-  Explain  how  to  surface  finish  a  parted  workpiece, 

-  Lubrication. 

-  Identify  necessary  safety  consideration. 
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UNIT  8,0 
TASK  8,22 


BASIC  ENGINE  LATHE  WORK 
FILE  WORKPIECES 


PERFORMANCE  OBJECTIVE: 

Provided  with  an  engine  lathe,  cylindrical  workpieces  requiring  filing, 
detail  drawings,  surface  finish  specifications  in  micro-inches,  an 
assortment  of  files,  and  the  necessary  tools,  measuring  instruments,  and 
materials;  file  the  workpieces  to  specifications  for  surface  finish. 


PERFORMANCE  ACTIONS: 

8«220I       Review  surface  finish  specification. 

8.2202  Set  up  lat:he  and  assemble  materials. 

8.2203  Select  a  single-cut  mill  file  or  an  appropriate  file 
for  the  task. 

8.2204  Set  spindle  speed  about  twice  the  rpm  for  rough 
turning • 

8.2205  Loosen  dead  center  slightly  and  lubricate  the 
center. 

*    8.2206       Move  carriage  out  of  way  toward  right  and  remove 
tool  post. 

8.2207  Chalk  file  to  prevent  clogging  and  move  file  at 
slight  angle  to  workpiece  with  uniform  forward 
strokes  starting  near  head|stock.     (Toward  headstock 
on  left  hand  filing  of  small  workpiece.  Exce^ 
pressure  may  cause  workpiece  to  become  cut  of 
round . ) 

8.2208  Keep  file  clean  using  file  card  as  necessary. 


PERFORMANCE  STANDARDS:  /  Y 

^    File  workpieces  to  specifications  producing  the  desired 
surface  finish. 

-    Process  ,and  product  performance  must  meet  Instructor's  standards 


SUGGESTED  INSTRUCTION  TIME:     6  Hours 
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UNIT 


3.0 


BASIC  ENGINE  LATHE  WORK 


TASK 


8.22 


FILE  WORKPIECES  (Con^tO 


RELATED  TECHNICAL  INTORMATION; 

Dj&scrlbe  precision  measuring  requirement?  to  meet  specifications 

-  Identify  symbols  and  notations  for  surface  finish  on  blueprints 
or  drawings* 

-  Explain  why  all  machined  surfaces  have  Irregularities* 
Describe  the  procedure  for  filling  a  workplace* 

-  Explain  how  to  use  a  file  on  turning  stock  In  a  lathe. 

-  Identify  surface  finished  which  require  filing  and  those  which 
require  polishing. 

^     -    Explain  necessary  safety  considerations. 
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UNIT 
TASK 


8.0 
8.23 


BASIC  ENGINE  LATHE  WORK 
POLISH  WORKPIECES 


PERFORMANCE  OBJECTIVE: 

Given  an  engine  lathe,  cylindrical  workpieces  that  have  been  filed, 
detail  drawings,  surface  finish  specifications  in  micro-inches,  and 
assortment  of  abrasives,  and  the  necessary  tools,  measuring  instruments, 
and  materials;  polish  workpieces  to  specifications  for  surface  finish. 


PERFORM.\NCE  ACTIONS: 

8.2301  Review  specifications  concerning  surface  finish. 

8.2302  Set  up  lathe  and  materials  and  workpiece  for  polishing. 

8.2303  Place  workpiece  between  centers  and  lubricate  them. 
8.230A       Set  lathe  RPM  about  four  times  speed  for  turning. 

8.2305  Disengage  feed  rod  and  lead  screw. 

8.2306  Place  abrasive  cloth  over  a  file,  or  wrap  the  cloth 
around  the  workpiece  holding  the  ends. 

8.2307  Move  the  abrasive  cloth  back  and  forth  on  the 
workpiece* 

8*2308       Polish  to  desired  finish. 

PERFORMANCE  STANDARDS: 

-  Polish  workpiece  using  proper  technique  for  job  so  that 
specifications  for  surface  finish  are  met. 

SUGGESTED  INSTRUCTION  TIME:     5  Hours 

RELATED  TECHNICAL  INFORMATION: 

-  Identify  types  of  abrasives  used  for  polishing  workpieces  to 
,0005  Inch,  125  micro-Inches,  75  micro-Inches,  63  micro-Inches, 
and  32  micro-Inches. 

-  Explain  how  to  use  precision  measuring  equipment  to  determine 
surface  finish  (vernier  micrometer  caliper). 

-  Describe  procedure  for  polishing  a  workpiece  on  the  lathe. 
Explain  use  of  abrasives. 

Identify  safety  considerations. 
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This  page  precedes  Task  8.24 


ADVANCED  ENGINE  LATHE  WORK 


The  following  tasks,  8,24  -  8,29,  which  represent  Advanced  Engine  Lathe 
training  typically  will  be  Introduced  during  the  second  year  of  training. 
The  instructional  time  represented  by  these  task  objectives  has  been 
included  in  the  second  year  plan  for  the  secondary  level  Machine  Shop 
program.    For  the  purpose  of  organization  and  to  represent  the  typical 
order  of  learning  development »  basic  and  advanced  engine  lathe  objectives 
are  not  separated* 

The  second  year  description  of  Machine  Shop  will  Include  a  "comment"  to 
identify  that  Advanced  Engine  Lathe  training  is  Included  in  the  second 
year  "instructional  time  plan"  and  to  refer  the  student,  Instructor,  or 
others  to  the  second  year  tasks  described  in  Unit  8. 
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ERIC 


UNIT 
TASK 


8.0 
8.2A 


ADVANCED  ENGINE  LATHE  (1st  or  2nd 
Year  Task) 


GRIND  WORKPIECE  WITH  TOOL  POST 
GRINDER 


PERFORMANCE  OBJECTIVE: 

Provided  with  blueprint,  workplece,  lathe  and  accessories  Including  tool 
post  grinder;  grind  workplece  with  tool  post  grinder.    Work  must  meet 
blueprint  specifications  with  a  tolerance  of  +/-  0.0005  Inch. 

(NOTE;  Grinding  on  lathe  should  be  performed  only  if  a  cylindrical 
grinder  Is  not  available  or  when  a  small  grinding  operation 
does  not  Justify  setting  up  the  cylindrical  grinder.) 


PERFORMANCE  ACTIONS: 

8.2A01       Obtain  and  mount  tool  post  grinder. 

8.2A02       a.      Check  wheel,  dress  if  necessary. 

b.  Mount  wheel  guard. 

c.  Take  safety  precautions. 

8.2A03  Mount  workplece  in  lathe. 

8.2A0A  Protect  lathe  from  grinding  dust. 

8.2A05  Calculate  and  set  lathe  speed  (e.g.,  80-100  rpm) . 

8.2A06  Set  feed  on  lathe  (0.005  inch  to  0.007  inch). 

8.2A07  Turn  on  power  of  lathe  and  grinder. 

8.2A08       Engage  workplece  with  grinder  (workplece  turning 
into  grinding  wheel) . 

8.2A09       Engage  longitudinal  feed  and  grind  workplece  to 
specifications. 

8.2AI0       Measure  workplece  with  micrometer. 

8.2A11       Check  for  taper  and  adjust  as  necessary. 

8.2A12       Continue  light  grinding  to  obtain  specifications. 
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UNIT 


8.0 


ADVANCED  ENGINE  LATHE  (1st  or  2nd 
Year  Task) 


TASK 


8.24 


GRIND  WORKPIECE  WITH  TOOL  POST 
GRINDER  (Con't.) 


PERFORMANCE  STANDARDS: 


Grind  workpiece  with  tool  post  grinder  to  specifications 

within  a  tolerance  of  +/-  0.0005  inch. 

Meet  instructor's  standards  for  performance  and  product. 


SUGGESTED  INSTRUCTION  TIME:     2  Hours 


RELATED  TECHNICAL  INFORMATION: 

-  Describe  how  to  dress  the  wheel. 

-  Identify  (orientation  to)  procedure  for  External  Grinding. 

-  Identify  (orientation  to)  procedure  for  Internal  Grinding. 


Identify  (orientation  to)  procedure  for  Grinding  a  Lathe 
Center. 

Describe  how. to  increase  and  decrease  work  speed. 
Describe  how  to  increase  and  decrease  wheel  speed. 
Describe/demonstrate  how  to  align  centers. 
Watch  for  fire  hazard  in  using  cloth  covers  on  lathes. 
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UNIT  8.0  ADVANCED  ENGINE  LATHE  (1st  or  2nd 

Year  Task) 

TASK  8.25  MACHINE  EXTERNAL  TAPER 


PERFORMANCE  OBJECTIVE: 

Provided  with  the  engine  lathe,  workplece,  detail  drawing  requiring 
external  taper,  tapering  attachment,  taper  specifications,  toolholder 
and ''tool  bits,  and  necessary  hand  tools,  measuring  Instruments,  and 
materials;  machine  external  taper  using  tallstock  setover  method  of  the 
tapering  attachment •    The  taper  mubt  be  machined  to  specifications  with 
a  tolerance  of  .001  Inch  per  4  Inches. 


PERFORMANCE  ACTIONS: 

8.2501       Chuck  workplece  on  lathe. 
8.2501       Select  and  set  speed. 

8.2503  Face  and  center  drill  workplece. 

8.2504  Secure  workplece  between  centers. 

8.2505  Set  taper  attachment: 

a.  Position  taper  attachment  allowing  for  length 
of  taper  and  clamp, 

b.  Set  attachment  for  taper  required, 

c.  Position  tool  on  center  height  of  workplece. 

d.  Engage  feed  1/2  Inch  before  start  of  cut  (watch 
for  backlash) • 

8.2506  Make  roughing  cut. 

8.2507  Measure  workplece  and  make  required  adjustments. 

8.2508  Check  workplece  with  gages.* 

8.2509  Finish  to  specifications. 
*  GO/NO  GO  Taper  Ring  Gage. 


PERFORMANCE  STANDARDS: 

-    Machine  external  taper  to  specifications  with  tolerance  of 

.001  inch  per  4  Inches  using  tallstock  setover  method  of  taper 
attachment. 
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UNIT 


8,0 


ADVANCED  ENGINE  LATHE  (1st  or  2nd 
Year  Task) 


TASK 


8725 


MACHINE  EXTERNAL  TAPER  (Con't.) 


SUGGESTED  INSTRUCTION  TIME:    9  Hours 

/ 


RELATED  TECHNICAL  INFORMATION: 


Describe  how  to  set  up  external  tapering  operation  Ubing 
tallstock  setover  method. 

Explain  how  to  set  up  an  external  tapering  operation  using 
tapering  attachment. 

Outline  procedures  for  machining  external  taper. 
Calculate  currlng  speed  and  feed  for  machine  external  taper. 
Demonstrate  how  to  precision  measure  external  taper. 
Identify  safety  considerations. 
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UNIT  8.0 


ADVANCED  ENGINE  LATHE  (1st  or  2nd 
Year  Task) 


TASK  8.26  MACHINE  INTERNAL  TAPER 


PERFORMANCE  OBJECTIVE: 

Using  the  engine  lathe  and  provided  workplece,  detail  drawing  requiring 
Internal  taper,  tapering  attachment,  taper  specifications,  toolholder 
and  tool  bits,  and  the  necessary  hand  tools,  measuring  Instruments,  and 
materials;  machine  Internal  taper  with  attachment  meeting  specifications 
with  a  tolerance  of  .001  inch  per  A  inches. 


PERFORMANCE  ACTIONS: 

8.2601  Calculate  taper  for  taper  attachment  from  reference. 

8.2602  Chuck  workplece  in  lathe. 

8.2603  True  workplece  with  dial  indicator. 
8.260A  Select  and  set  speeds  as  necessary. 

8.2605  Center  drill  workplece. 

8.2606  Step  drill  to  blueprint  specifications. 

8.2607  Mount  boring  bar  holder  and  boring  bar  with  tool  on 
compound  rest. 

8.2608  Adjust  lathe  taper  attachment: 

a.  Set  swivel  bar. 

b.  Tighten  binding  screw. 

c.  Check  cross  slide. 

d.  Lubricate  taper  attachment. 

8.2609  Position  boring  bar  and  tool  to  blueprint  specifi- 
cations (set  center  height) . 

8.2610  Turn  taper  and  check  for  accuracy. 

8.2611  Take  additional  cuts,  checking  workplece.' 

8.2612  Finish  cut  to  specifications. 

PERFORMANCE  STANDARDS: 

-    Machine  internal  taper  with  tapering  attachment  meeting 
specifications  with  a  tolerance  of  .001  inch  per  A  Inches. 
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UNIT 


8.0 


ADVANCED  ENGINE  LATHE  (Ist  or  2mJ 
Year  Task) 


TASK 


8.26 


MACHINE  INTERNAL  TAPER  (Con't.) 


SUGGESTED  INSTRUCTION  TIME:    3  Hours 


RELATED  TECHNICAL  INFORMATION: 

-  Explain  the  set  up  for  internal  tapering  using  the  tapering 
attachment. 

-  Identify  plain  and  telescoping  taper  attachments. 

-  Identify  applications  for  internal  tapers. 

-  Describe  procedure  for  machining  an  internal  taper. 

-  Calculate  curring  speed  and  feed  for  machining  internal  taper. 
"    Describe/demonstrate  precision  measuring  of  internal  taper. 

-  Explain  use  of  Tapered  Plug  Gage  or  equivalent  measuring 
instrument. 

-  Machinery's  Handbook. 
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UNIT  8.0  ADVANCED  ENGINE  LATHE  (1st  or  2nd 

Year  Task) 

TASK  8.27  MACHINE  EXTERNAL  ANGLE 


PERFORMANCE  OBJECTIVE: 

Given  the  engine  lathe,  a  workplece  set  up  for  machining  an  external 
angle,  a  detail  drawing,  angle  specifications,  toolholder  and  tool  bits, 
and  the  necessary  hand  tools,  measuring.  Instruments,  and  materials; 
machine  the  external  angle  using  the  coirpound  rest  method.    The  angle 
must  be  machined  to  specifications  with, a  tolerance  of  +/-  30  minutes 
for  the  angle  and  +/-  .001  Inch  for  the  , diameters. 


PERFORMANCE  ACTIONS:     (To  be  Identified  by  Instructor.) 


PERFORMANCE  STANDARDS: 

-  Machine  external  angle  using  compound  rest  method  meeting 
specifications  with  a  tolerance  of  +/-  30  minutes  for  the 
angle  and  +/-  .001  Inch  for  the  diameter. 


SUGGESTED  INSTRUCTION  TIME:    2  Hours 


RELATED  TECHNICAL  INFORMATION: 

-  Identify  applications  for  cutting  external  angle. 

-  Describe  how  to  set  up  the  workplece  and  compound  rest  to 
machine  an  external  angle. 

-  Describe  procedure  for  machining  external  angle  using  compound 
rest. 

-  Calculate  cutting  speed  and  feed  for  machining  external  angle. 

-  Explain/demonstrate  how  to  precision  measure  external  angle. 

-  Identify  safety  considerations. 


UNIT 


8.0 


ADVANCED  ENGINE  LATHE  (1st  or  2nd 
Year  Task) 


TASK 


3.28 


MACHINE  INTERNAL  ANGLE 


PERFORMANCE  OBJECTIVE: 

Provided  with  the  engine  lathe,  workpiece  set  up  for  machining  an 
internal  angle,  detail  drawing,  angle  specifications,  toolholder  and 
tool  bits,  and  necessary  hand  tools,  measuring  instruments,  and  materials 
machine  internal  .'angle  using  compound  rest  method  to  specifications  with 
tolerance  of  +/-;30  minutes  for  angle  and  +/-  .010  inch  for  diameter. 


PERFORMANCE  ACTIONS:    (To  be  identified  by  instructor.) 


PERFORMANCE  STANDARDS: 


Identify  applicat  jns  for  cutting  internal  angle. 
Explain/demonstrate  how  to  set  up  workpiece  and  compound  rest. 
Describe/demonstrate  procedures  for  machining  internal  angle. 
Explain  precision  measuring  internal  angle. 
Identify  safety  considerations. 


Machine  internal  angle  using  compound  rest  method  to  specifi- 
cations with  tolerance  +/-  30  minutes  for  angle  and  +/-  .101 
inch  for  diameter. 


SUGGESTED  INSTRUCTION  TIME:     1  Hour 


RELATED  TECHNICAL  INFORMATION: 
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UNIT 


8.0 


ADVANCED  ENGINE  LATHE  (Isc  or  2nd 
Year  Task) 


TASK 


8.29 


SET  UP  LATHE  FOR  THREADING  OPERATIONS 


(NOTE:       This  task  Is  expanded  to  Include  threading  operations.) 
PERFORMANCE  OBJECTIVE: 

Given  the  requirement  for  various  threading  operations  on  the  engine 
lathe,  a  faceplate  and  dogs,  a  universal  or  independent  chuck,  pre-cut 
cyllnderlcal  stock,  toolholder,  and  single  point  tool  bits,  and  the 
necessary  hand  tools,  measuring  Instruments,  and  materials;  set  up  the 
engine  lathe  for  threading  operations.    All  components  must  be  mechanically 
secure.    The  tool  bit  must  be  secured  in  the  toolholder  and  set  square 
with  the  workplece.    The  thread  chasing  dial  must  be  positioned  for 
specified  threading  operations  Including  even,  odd,  and  fractional 
divisions.    The  end  of  each  workplece  must  be  chamfered  with  the  side  of 
the  threading  tool  to  .005  inch  below  minor  diameter  of  the  thread. 


PERFORMANCE  ACTIONS: 

As  a  standard  for  actions.  See:    Krar,  S.  F.,  and  J.  W.  Oswald, 

Turning  Technology,  Engine  &  Turret  Lathes,  Delmar  Publishers 
Inc.,  pp.  I26-1A2  (Chapter  21,  Thread  Cutting),  1971. 


p.  127,  Setting  up  Lathe  for  Cutting  Right-hand  Thread 

(National  Form  or  Unified) 
p.  132,  Cutting  a  Left-hand  Thread 
p.  133,  Cutting  a  Right-hand  Acme  Thread 
p.  134,  Cutting  a  Square  Thread 

p.  138,  Cutting  a  Multiple  Thread  Using  the  Compound  Rest 


Set  up  lathe  for  threading  operations. 

All  components  must  be  mechanically  secure. 

The  tool  bit  must  be  secured  in  the  toolholder  and  set  square 
with  the  workplece. 

The  thread  chasing  dial  must  be  positioned  for  specified 
threading  operations  Including  even,  odd,  and  fractional 
divisions. 

The  end  of  each  workplece  must  be  chamfered  with  the  side  of 
the  threading  tool  to  .005  inch  below  mi-nor  diameter  of  the 
thread. 


Method 


PERFORMANCE  STANDARDS: 


SUGGESTED  INSTRUCTION  TIME:     12  Hours 
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UNIT  8.0 
TASK    s  8.29 


ADVANCED  ENGINE  LATHE  (1st  or  2nd  • 
Year  Task) 

SET  UP  LATHE  FOR  THREADING  OPERATIONS 
(Con't.) 


RELATED  TECHNICAL  INFORMATION: 

-  Identify /define: 

-  Screw  thread 

-  External  thread 

-  Internal  thread 

-  Major  diameter 

-  Minor  diameter 

-  •  Pitch  diameter 

-  TPI 

-  Lead 

-  Machinery's  Handbook. 

-  Calculate  feeds  and  speeds. 

-  Identify  safety  considerations, 


Root 
Crest 

Flank  or  side 
Thread  depth 
Thread  angle 
Helix  or  lead  angle 
Right  hand  thread 
^eft  hand  thread 


EXPANSION  OF  TASK:    ADVANCED  ENGINE  LATHE  -  THREADING  OPERATIONS 

1.  COMPUTER  AMERICAN  NATIONAL  THREAD  FORM 

Given  basic  dimensions  for  American  National  Form  threads,  compute 
the  following: 

-  Pitch  -    Root  and  crest  flats 

-  Pitch  diameter  -    Single  depth 

-  Major  diameter  -    Double  depth 

-  Minor  or  root  diameter 

2.  COMPUTER  SHAPE  N-THREAD  FORMULAS 

Given  screw  pitch  which  has  sharp  V-thread  dimensions  and  appropriate 
measuring  tools,  compute  the  following: 

-  Thread  angle  -    Minor  diameter 

-  Pitch  -    Pitch  diameter 

-  Depth  -    Major  diameter 

3.  IDENTIFY  ACME  THREADS 

Given  screw  or  bolt  with  an  acme  thread  form  and  appropriate  gages, 
«  measure  screw  or  bolt  and  identify  pitch,  depth,  and  width  of 
threads. 
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UNIT  8.0  ADVANCED  ENGINE  LATHE  (1st  or  2nd 

Year  Task) 

TASK  8.29  SET  UP  LATHE  FOR  THREADING  OPERATIONS 


EXPANSION  OF  TASK  (Con't.): 

4.  IDENTIFY  CLASSES  OF  FITS  OF  SCREW  THREADS 

Provided  specifications  and  selection  of  threads  bolts,  correctly 
Identify  screw  thread  classifications  and  Identify  general  application 
of  the  type  of  screw  thread. 

-  Classes:    tk,  2A,  3A,  and  IB,  2B,  3B 

-  Unified  National  Course  (UNC) ,  Fin**  (UNF) ,  and  Special 
(UNS). 

-  Fitting  requirements.  » 

5.  IDENTIFY  SQUARE  THREADS 

Provided  with  a  square  threaded  bolt  and  measuring  tools,  calculate 
the  pitch,  width,  and  depth  of  the  square  thread. 

>  Identify  depth  verses  pitch. 

-  Identify  flank  clearance. 

>  Identify  clearance  on  major  diameter. 

-  Figure  thickness. 

-  Figure  pitch,  width,  and  depth. 

6.  USE  THREAD  MICROMETER    (If  applicable) 

Measure  with  given  thread  micrometer  the  given  sizes  of  threads 
accurately  meeting  Instructor's  standards. 

-  Identify  purpose,  parts,  and  accuracy  of  thread 
micrometer. 

-  Describe/demonstrate  use  of  thread  micrometer:    Points  of 
measurement  and  reading  on  scales. 

7.  MEASURE  THREADS  WITH  THREE-WIRE  METHOD  (Optional) 

Given  three-wire  gage  set  and  assigned  Sf>t  of  boles  or  similar 
threaded  items,  accurately  gage  the  threads  of  the  items  using  the 
three-wire  method.    Meet  instructor's  standards. 

-  Figure  "best  wire  size." 

-  Figure  pitch  diameter  with  three-  ire  method. 

8.  CHASE  EXTERNAL  UNIFIED  THREADS 

Given  the  engine  lathe,  cylindrical  stock,  a  detail  drawing  that 
required  right-  or  left-hand  external  unified  threads,  thread 
specifications,  a  toolholdpr  and  si-igle  point  threading  tool  biLs,  - 
and  the  necessary  hand  tools,  measuring  instruments,  and  materials; 
chase  external  unified  threads  on  stock.    Threads  must  be  cut  to 
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UNIT  8.0 
TASK  8 . 29 


ADVANCED  ENGINE  LATHE  (Ist  or  2nd 
Year  Task) 

SET  U?<'LATHE  FOR  THREADING  OPERATIONS 


EXPANSION  OF  "ASK  (Con't.): 

specifications  according  to  tolerances  in  Machinery's  Handbook  for 
class  and  fit. 

-  Machinery's  Handbook  (classes  and  fits) . 

-  Set  up  re'iuirements  for  chasing  right-hand  or  left"hand 
unified  t^iireads. 

-  Procedure^  for  chasing  external  unified  threads. 

-  Measuring  external  threads. 

-  Use  of  cutting  fluid  in  threading  operation. 

-  Safety  considerations. 

9.    CHASE  INTERNAL  UNIFIED  THREADS 

Provided  with  the  engine  lathe,  cylindrical  stock  a  detailed 
drawing  th     requires  right-  or  left-hand  internal  unified  threads, 
thread  spec  .icatlons,  a  toolholder  and  single  point  threading  tool 
bits,  and  the  necessary  hand  tools,  measuring  instriunents,  and 
oaterlals,  chase  the  internal  unified  threads  in  the  stock.  The 
threads  must  be  cut  to  specifications  in  accordance  with  the 
tolerances  given  in  Mach''nery*s  Handbook  for  class  and  fit. 

-  Machinery's  Handbook. 

-  Set  up  requirements  for  chasing  right-  and  left-hand 
internal  unified  threads. 

-  Procedures  for  chasing  internal  threads. 

-  Precision  measuring  of  internal  unified  threads. 

-  Safety. 

10.    RESET  A  THREADING  TOOL 

Given  engine  lathe  with  partially  threaded  workpiece,  detail 
drawing,  thread  specifications,  toolholder,  and  single  point 
threading  tool  bits,  and  necessary  hand  tools,  measuring  instruments, 
and  materials;  reset  threading  tool  to  pick  up  lead  on  unified 
external  threads.    Workpiece  must  be  threaded  to  specifications 
without  changing  pitch  diameter  +/-  .002  inch. 

-  Describe  how  to  engage  split-nut  lever. 

-  Demonstrate  method  for  feeding  tool  bit  into  thread 
groove. 

-  Procedures  for  resetting  threading  tool. 
^    Safety  considerations. 

(NOTE:        As  task  objects  expand,  they  merge  with  post-secondary  training 
objectives.) 
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UNIT  9*0 
BASIC  AND  ADVANCED  MILL  WORK 


Basic  Mill  Work  Is  designed  to  Introduce  the  student  to  mill  work  and 
provide  the  fundamental  skills  essential  to  the  basic  use  of  the  milling 
machine • 

Advanced  Mill  Work  designed  to  expand  the  student^ s  competencies  at  a 
more  difficult  level. 

Basic  and  Advanced  Mill  Work  may  be  combined  during  the  first  year  of 
instruction  or  may  be  distributed  over  two  years  of  training  to  obtain 
the  most  effective  and  efficient  training  results* 


ERIC 


MACHINE  SHOP 
BASIC  AND  ADVANCED  MILL  WORK 
SUGGESTED  INSTRUCTION  TIMES 


MACHINE  iSHOP 
UNIT/TASir  ^ 

Unit  9.0    BASXC^^AND^VANCED  MILL  WORK 

9.01  Inspect  and  Clean  a  Milling  Machine 

9.02  Identify  Milling  Machine  Work  Holding 
Devices  and  Their  Functions 

9.03  Align  Workplece  Mounted  on 
Machine  Table 

9. OA  Align  Mill  Head  to  Table 

9.05  Align  Milling  Machine  Attachments 

9.06  Align  Milling  Machine  Fixtures 
With  Indicator 

9.07  Calculate  Cutting  Speeds  and 
Feeds  for  Milling  Machine  Work 

9.08  Face  Mill  Workplece 

9.09  Perform  Side  Milling  Operation 

9.10  Perform  Angular  Milling  Operation 

9.11  Perform  End  Milling  Operation 

9.12  Drill,  Bore,  and  Ream  Holes 

9.13  Perform  Keyseating  and  T-Slot 
Milling  Operation 

9.1A  Cut  Slots  With  Milling  Machine 

(Slitting  Operation) 


SUGGESTED 
HOURS 


3 
6 


2 
2 


3 
3 
6 
3 
21 
12 


TOTAL  HOURS  (FIRST  YEAR) 


6 

•80 
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ADVANCED  MILL  WORK 
(SECOND  YEAR) 


9.15  Perform  Indexing  Operations  20 

9.16  Perform  Graduating  and 

Marking  Operations  3 

9.17  Identify  Types  of  Gears  and 

Their  Functions  3 

9.18  Calculate  Pitch,  Diameters, 
Working  Depth  and  Clearances 

for  Machining  Gears           .  9 

9.19  Mill  a  Gear  Rack  12 

9.20  Machine  a  Spur  Gear  6 

TOTAL  HOURS  (SECOND  YEAR)  53 


TOTAL  HOURS  OF  MILL  WORK  INSTRUCTIONAL  TIME:  133 
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TASK  LISTINGS 
MACHINE  SHOP 


UNIT/TASK  DESCRIPTION 
Unit  9.0    BASIC  AND  ADVANCED  MILL  WORK 

9.01  (Inspect  and  Clean  a  Milling  Machine)    Provided  with  a  milling 
machine  (horizontal  or  vertical),  operator's  manual,  cleaning 
material^,  and  the  necessary  Instruction,  hand  tools,  and 
equipment;  Inspect  and  clean  tue  milling  machine  according  to 
the  manufacturer's  (or  Instructor's)  information.    The  milling 
machine  and  surrounding  area  must  be  free  of  metal  chips, 
excess  lubricant  and  cutting  fluid,  and  foreign  material. 

9.02  (Identify  Milling  Machine  Work  Holding  Devices  and  Their 
Functions)    Given  a  shop  milling  machine  and  work  holding 
devices  and  proper  instruction;  accurately  identify  each 
device  and  describe  the  type  of  work  for  which  the  device  is 
designed* 

9.03  (Align  Workplece  Mounted  on  Machine  Table)    Given  milling 
machine,  blueprint  (drawing),  workplece,  and  measuring  instru- 
ments; align  workplece  on  machine  table  to  a  tolerance  of 
0.001  inch  total  indicator  run  out* 

9*04  (Align  Mill  Head  to  Table)    Given  the  ram  and  turret  milling 

machine  and  measuring  Instruments,  align  the  head  with  the 
table  to  a  tolerance  of  +/-  0,0005  inch. 

9.05  (Align  Milling  Machine  Attachments)    Given  milling  machine 
with  attachments,  measuring  Instruments,  hand  tools  and 
materials;  align  attachments  to  a  tolerance  of  0.001  inch  run 
out  at  4  inqhes* 

9.06  (Align  Milling  Machine  Fixtures  with  Indicator)    Given  a 
milling  vise,  clamping  bolts,  wrench,  dial  Indicator,  mallet, 
and  square;  align  the  fixture  on  the  milling  machine  tool  to 
within  +/-  0.001  inch  total  run  out. 

9.07  (Calculate  Cutting  Speeds  and  Feeds  for  Milling  Machine  Work) 
Given  a  milling  machine  and  accessories,  workstock,  work 
assignments  and  necessary  tools  and  materials;  select  proper 
cutter  and  attachment,  calculate  speed  and  feed,  and  Install 
the  cutter.    Performance  must  conform  to  the  Machinery' s 
Handbook. 

9.08  (Face  Mill  Workplece)    Given  a  milling  machine  with  workplece 
mounted  in  a  jig,  detail  drawing  or  blueprint,  facing  specifi- 
cations, an  assortment  or  arbors,  collars,  and  milling 
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cutters 9  and  the  necessary  hand  tools,  measuring  Instruments, 
and  materials;  face  mill  the  workpiece  to  specifications  to  a 
tolerance  of  +/-  OtOOl  inch.    Finished  work  must  be  smooth 
without  gouges  or  marks, 

9.09  (Perform  Side  Milling  Operation)    Given  a  milling  machine, 
selection  of  cutters,  workpiece,  detail  drawing  or  blueprint, 
milling  specifications,  assortment  or  arbors,  collars,  and 
necessary  hand  tools,  measuring  instruments,  and  materials; 
perform  side  milling  operation  to  a  tolerance  of  +/-  O.OOl 
inch  of  specifications,  finishing  work  without  gouges  or 

.  marks • 

9.10  ,  (Perform  Angular  Milling  Operation)    Given  milling  machine, 
J  workpiece,  cutters  and  attachments,  work  holding  device, 

measuring  instruments,  detail  drawing  or  blueprint,  milling 
specifications,  and  the  necessary  hand  tools  and  materials; 
perform  angular  mill  operations  to  a  tolerance  of  +/-  5 
minutes  and  finish  the  workpiece  without  gouges  or  oarks. 

9.11  (Perform  End  Milling  Operation)    Given  a  milling  machine, 
assortment  of  cutters,  arbors,  collars,  and  the  necessary 
tools,  equipment,  measuring  instruments,  and  materials; 
perform  an  end  milling  machine  operation  to  bring  surfaces  to 
specifications  to  a  tolerance  of  +/-  0.001  inches  with  finish 
smooth  without  gouges  or  marks. 

9.12  (Drill,  Bore,  and  Ream  Holes)    Given  a  milling  machine, 
rectangular  stock,  detail  drawing,  drill  and  reaming  specifi- 
cations, and  assortment  of  drill  bits,  reamers,  and  holders, 
and  the  necessary  hand  tools,  measuring  instruments,  and 
materials;  using  the  milling  machine  drill,  bore,  and  ream 
holes  in  tha  stock  to  specifications  for  location  and  diameter 
(+/-  0.0005  inch)  and  perpendicularity  (+/-  1  degree). 

9.13  (Perform  Keyseating  and  T-Slot  Milling  Operation)  Given 
milling  machine,  blueprint-drawing,  specifications,  and 
necessary  tools  and  materials;  machine  a  Woodruff  keyway 
(seat)  in  the  workpiece  with  a  tolerance  of  +/-  0.005  inch  to 
specifications  (+/-  1/64  inch  fraction  dimensions). 

9.14  (Cut  Slots  With  Milling  Machine  [Slitting  Operations])  Given 
milling  machine,  slitting  cutter,  attachments,  workpiece, 
blueprint-drawing  and  specifications,  and  the  necessary  tools, 
measuring  instruments,  and  materials;  mill  internal  slot  to  a 
tolerance  of      0.010  inch  or  specifications. 

-  0.000  inch 
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ADVANCED  MILL  WORK 
(SECOND  YEAR) 


9.15 


9.16 


9.17 


9.18 
9.19 


9.20 


(Perform  Indexing  Operations)    Given  milling  machine,  indexing 
or  dividing  head,  rectangular  or  cylindrical  stock,  detail 
drawing  that  required  equally-spaced  slots  milled  in  workpiece, 
milling  specifications,  assortment  of  milling  cutters  and 
holders,  and  the  necessary  hand  tools,  attachments,  measuring 
instruments,  and  materials;  mill  slot  to  specifications  +/- 
0.002  inch  for  location  and  +/-  0.001  inch  for  width  and 
depth. 

(Perform  Graduating  and  Marking  Operations)    Given  milling 
machine,  accessories,  flat  or  cylindrical  sirface  workpiece, 
drawing  and  specifications,  and  the  necesbary  tools,  measuring 
instrument,  and  materials;  cut  graduation  marks  to  .001  inch 
with  a  tolerance  of  +/-  O.OOOl  inch. 

(Identify  Types  of  Gears  and  Their  Functions)    Given  selection 
of  gears  and  gear  arrangements,  select  and  identify  each  gear. 
Describe  at  least  three  uses  of  each  gear  to  the  instructor's 
standards. 

(Calculate  Pitch,  Diameters,  Working  Depth  and  Clearances  for 
Machining  Gears)    Given  a  gear  drawing  (e.g.,  spur),  calculate 
all  dimensions  to  a  tolerance  of  +/-  0.001  inch. 

(Mill  a  Gear  Rack)    Given  the  mlvJ-ling  machine,  drawing, 
specifications,  workpiece,  machine  accessories  ard  cutters, 
and  necessary  tools,  measuring  instruments,  and  materials; 
mill  a  gear  rack  to  specifications,  tolerance  of  "zero"  to 
.002  inch. 

(Machine  a  Spur  Gear)    Given  a  detail  drawing,  a  pre-cut 
workpiece,  hand  tools,  precision  measuring  instruments,  and 
the  necessary  machine  tools,  accessories,  attachments,  and 
materials;  machine  a  spur  gear.    The  gear  must  meet  the 
specifications  of  the  drawing  with  a  tolerance  of  +/-  0.002 
inch  for  pitch  diameter  and  dimensions. 
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UNIT  9.0 
TASK  9.01 


BASIC  MILL  WORK 

INSPECT  AND  CLEAN  A  MILLING  MACHINE 


PERFORMANCE  OBJECTIVE: 

Provided  with  a  milling  machine  (horizontal  or  vertical),  operator's 
manual,  cleaning  materials,  and  the  necessary  instruction,  hand  tools, 
and  equipment;  inspect  and  clean  the  milling  machine  according  to  the 
manufacturer's  (or  instructor's)  information.    The  milling  machine  and 
surrounding  area  must  be  free  of  metal  chips »  excess  lubricant  and 
cutting  fluid,  and  foreign  material. 


PERFORMANCE  ACTIONS: 


9.0101  Review  directions  for  inspection  and  cleaning  the 
given  milling  machine. 

9.0102  Assemble  adjustable  wrench,  screwdriver,  wiping 
cloth,  brush,  and  oil. 

9.0103  If  machine  has  automatic  oiling  system,  follow 
manufacturer's  instructions  or  process  as  follows 
(if  instructor  approves  actions  for  the  machine) . 

9.010A       Check  level  of  oil  in  each  reservoir  sight  glass 
(Arbor  support.  Table  and  Saddle,  Oil  Flow  Gage, 
Driving  Chain  and  Motor,  Filler  Cup  for  Column,  and 
Filler  Cup  for  Knee) . 

9.0105  Clean  area  surrounding  filler  cup. 

9.0106  As  necessary,  add  clean  oil  of  type  recommended  by 
manufacturer  to  raise  oil  to  proper  level  on  gage 
glass. 

9.0107  Return  filler  cup  and  tighten  it  securely. 

9.0108  Check  operation  of  oil  pumps,  looking  for  a  stream 
of  oil  in  gage  glass  when  pump  is  functioning,  if 
machine  is  equipped  with  flow  gage. 

9.0109  Locate,  clean,  and  fill  oil  holes  and  pockets  which 
require  hand  oiling. 

9.0110  Inspect  oiler  for  damage  signs.    Report  any  mal- 
functioning signs  to  instructor. 
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UNIT  9,0 
TASK  9.01 


BASIC  MILL  WORK 

INSPECT  AND  CLEAN  A  MILLING  MACHINE 


PERFORMANCE  ACTIONS  (Con't.): 

9 .01 11  Replace  screw  plugs  removed  In  oiling  process. 

9.0112  Wipe  off  excess  or  dripped  oil, 

9.0113  Thoroughly  clean  and  lubricate  all  flat  and  round 
sliding  surfaces  which  are  not  automatically  oiled, 

9.0114  Clean  and  lubricate  sliding  surfaces  on  overarm 
before  changing  its  position  in  column. 

9.0115  Clean  and  oil  all  exposed  screws,  such  as  elevating 
screw  for  the  knee,  if  not  oiled  automatically. 


EXTENSION  OF  ACTIONS:  (Optional) 

9.0116  The  following  inspection  and  cleaning  actions 
typically  are  accomplished  periodically  rather  than 
daily. 

9.0117  Check  height  of  oil  for  motor  bearings,  adding  oil 
to  adjust  the  level  properly. 

9.0118  If  applicable,  lubricate  driving  chain  or  check  oil 
supply  if  lubricated  by  spash  system. 

9.0119  Check  condition  of  oil  filters,  if  applicable. 
(Clean  or  replace  this  felt  pad  or  screen  if  it  is 
loaded  with  particles.) 

9.0120  Remove  drain  plugs  and  drajLn  oil  from  reservoirs 
when  discoloration  or  thinning  of  lubricant  indicates 
n^ed  for  the  action.     (This  action  may  be  scheduled 
to  occur  at  a  period  of  time.) 

9.0121  Clean  out  reservoir  to  remove  all  sediment  which  has 
accumulated  and  flush  it  out  with  an  oil  solvent 
such  as  gasoline  or  naphtha. 

9.0122  Screw  drain  plug  securely  in  place. 

9.0123  Refill  reservoir  with  clean  oil  of    he  type  recommended 
by  the  manufacturer  (S.A.E.  30  uiiht  be  substituted), 

9.0124  Grease  all  ball  bearings  and  points  requiring 
grease. 
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UNIT 


9.0 


BASIC  MILL  WORK 


TASK 


9.01 


INSPECT  AND  CLEAN  A  MILLING  MACHINE 
(Con't.) 


PERFORMANCE  STANDARDS: 


Inspecc  and  clean  a  milling  machine  according  to  the  Instructor^ 
or  manufacturer's  standards  so  that  the    surrounding  area  Is 
free  of  metal  chips,  excess  lubricant,  and  cutting  fluid,  and 
foreign  material. 


SUGGESTED  INSTRUCTION  TIME:      3  Hours 


RELATED  TECHNICAL  INFORMATION: 

-  Explain  purpose  of  performing  routine  Inspection  and  cleaning 
of  a  milling  wonchlne. 

Describe  procedure  for  Inspecting  and  cleaning  a  milling 
machine. 

-  Identify  materials  used  to  clean  a  milling  machine. 

-  Explain  necessary  safety  precautions. 

-  Identify  parts  and  functions  of  typical  milling  machlneCs): 

-  Functions  of  the  milling  machine. 
«    Column  and  knee  type. 

-  Adjustable  spindle  type. 

-  Plain  and  unlfersal  machines. 

-  Vertical  and  bed. 

-  End  and  face  milling. 

-  Column. 


-  Knee . 

-  Table. 

-  Spindle. 

-  Overarm. 

-  Coolants  and  cutting  fluids. 
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UKIT  9.0 


TASK  9.02 


BASIC  MILL  WORK 


IDENTIFY  MILLING  MACHINE  WORK  HOLDING 
DEVICES  AND  THEIR  FUNCTIONS 


PERFORMANCE  OBJECTIVE: 

Given  a  shop  milling  machine  and  work  holding  devices  and  proper  instru- 
ction; accurately  identify  each  device  and  describe  the  type  of  work  for 
which  the  device  is  designed. 


^  ,  PERFORMANCE  ACTIONS; 


\ 


9.0201  Identify  the  following  milling  machines  vises: 

a.  Plain. 

b.  Swivel. 

9.0202  Identify  fixtures. 

9.0203  Describe  importance  of  holding  workpiece  securely 
and  accurately. 

9.0204  Select  the  appropriate  work  holding  device  for  a 
given  job.    (Student's  selection  should  be  acceptable 
to  the  instructor.) 

9.0205  Demonstrate^  following  skills  acceptable  to  instructor: 

a.  Clean  and  replace  vise  on  bed.  / 

b.  Align  vise  by  sight.  / 

c.  Fasten  vise  by  sight. 

d.  Place  dial  indicator  attachment  in  mill  spindle 
or  magnetic  tool  holder. 

e.  Fasten  dial  indicator  to  attachment. 

f.  Identify  fixed  vise  jaws. 

g.  Secure  clamp  bolts. 

h.  Recheck  with  indicator. 


PERFORMANCE  STANDARDS: 

-  Identify  milling  machine  work  holding  devices  and  their 
functions  and  demonstrate  how  to  mount  a  given  holding  devices 
on  a  given  milling  machine, 

-  Performance  actions  and  performance  must  be  accurate  and  meet 
the  standards  of  the  instructor. 


SUGGESTED  INSTRUCTION  TIME:      6  Hours 
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UNIT 


9.0 


BASIC  MILL  WORK 


TASK 


9.02 


IDENTIFY  MILLING  MACHINE  WORK  HOLDING 
DEVICES  AND  THEIR  FUNCTIONS  (Con'c.) 


RELATED  TECHNICAL  INFORMATION: 


Identify: 


-  Milling  machine  and  parts. 

-  Work  holding  devices  for  given  jobs. 

-  Types  of  stock  worked  with  milling  machine  in  typical 
training. 

-  Measuring  tools. 
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UNIT  9.0  BASIC  MILL  WORK 

TASK  9.03  ALIGN  WORKPIECE  MOUNTED  ON  MACHINE 

TABLE 


PERFORMANCE  OBJECTIVE: 

Given  milling  machine,  blueprint  (drawing),  workplece,  and  measuring 
Instruments;  align  workplece  on  machine  table  to  a  tolerance  of  0,001 
Inches  total  Indicator  run  out. 


PERFORMANCE  ACTIONS: 

9.0301  Clean  out  slots  on  milling  machine  table. 

9.0302  Review  blueprint,  drawing,  etc.: 

a.  Note  surface  to  be  machined. 

b.  Identify  type  of  cutter  required. 

9.0303  Place  workplece  on  machine  table: 

a.  Center  workplece  longitudinally  on  table. 

b.  Locate  workplece  according  to  machining  operation, 

* 

9.0304  Select  clamps,  blocks »  and  bolts  and  clamp  workplece 
down  lightly  in  rough  position. 

9.0305  Clamp  Indicator  assembly  on  arbor. 

9.0306  Adjust  indicator  contact  point  toward  workplece 
surface. 

9.0307  Move  table  and  workplece  next  to  Indicator  contact 
point . 

9.0308  Move  table  longitudinally. 

9.0309  Adjust  workplece  to  correctly  line  up  with  indicator. 

9*0310       Move  table  and  workplece  in  contact  with  indicator 
contact  point. 

9. 03 1 1  Adjust  table  against  Indicator  about  0.0101  inches. 

9.0312  Move  table  longitudinally  the  length  of  the  workplece. 

9.0313  Observe  total  movement  of  Indicator  at  each  end  of 
workplece. 
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UNIT  9.0  BASIS  MILL  WORK 

TASK  9.03  ALIGN  WORKPIECE  MOUNTED  ON  MACHINE 

TABLE 


PERFORMANCE  ACTIONr»  (Con't.): 


9.0314  Adjust  workplece: 

a.  Adjust  workplece  one  half  difference  of  end 
reading. 

b.  Tap  lightly  with  soft  hammer. 

9.0315  Check  workplece  with  Indicator  for  runout. 

9.0316  Repeat  steps  until  workplece  Is  within  tolerance. 


PERFORMANCE  STANDARDS: 

•    Align  workplece  on  milling  machine  table  to  a  tolerance  of 
0.001  Inches  total  Indicator  run  out. 


SUGGESTED  INSTRUCTION  TIME:      2  Hours 


RELATED  TECHNICAL  INFORMATION: 

-  Use  of  dial  Indicator  and  holder. 

-  Use  of  straps,  clamps,  ,bolts,  parallels,  etc. 
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UNIT  9.0 
TASK  9 . 04 


BASIC  MILL  WORK 

ALIGN  MILL  HEAD  TO  TABLE 


PERFORMANCE  OBJECTIVE: 

Given  the  ram  and  turret  milling  machine  and  measuring  instruments, 
align  the  head  with  the  table  to  a  tolerance  of  +/-  0.0005  inch. 

PERFORMANCE  STANDARDS: 

9.0401  Adjust  head  to  "zero"  graduation  in  both  directions. 

9.0402  Clean  table  and  center  under  spindle. 

9.0403  Mount  dial  indicator  on  90  degree  extension  rod  held 
In  spindle  holder. 

9.0404  Position  indicator  over  front  of  table. 

9.0405  Carefully  lower  spindle  under  indicator  button 
touches  table. 

9.0406  Lower  spindle  until  dial  indicator  registers  about 
1/2  revolution  and  set  on  "zero." 

9.0407  Lock  spindle. 

9.0408  Carefully  rotate  spindle  180  degrees  by  hand  (watch 
T-slots) . 

9.0409  Compare  front  and  ^ack  readings. 

9.0410  Loose  locking  nuts  and  adjust  head  (reading  difference 
and  lock) . 

9.0411  Recheck  setting  and  make  adjustments. 

9.0412  Raise  and  rotate  spindle  90  degrees. 

9.0413  Repeat  steps  as  necessary. 

9.0414  Check  readings  in  both  directions. 

9.0415  Adjust  and  check  until  table  is  aligned  with  spindle 
to  required  tolerance. 


UNIT  9.0 
TASK  9.04 


BASIC  MILL  WORK 

ALIGN  MILL  HEAD  TO  TABLE  (Con't.) 


PERFOBMANCE  STANDARDS: 

-  Align  mill  head  to  table  to  a  tolerance  of  0.0005  inch. 

SUGGESTED  INSTRUCTION  TIME:     2  Hours 

RELATED  TECHNICAL  INFORMATION: 

-  Ram  and  turret  milling  machine. 

-  Use  of  dial  indicator. 


Mir 
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UNIT 
TASK 


9.0 
9.05 


BASIC  MILL  WORK 

ALIGN  MILLING  MACHINE  ATTACHMENTS 


PERFORMANCE  OB.TECTr/E: 

Given  milling  machine  with  attachments,  measuring  instruments,  hand 
tools  and  materials;  align  attachments  to  a  tolerance  of  0.001  inch  run 
out  at  4  inches. 


PERFORMANCE  ACTIONS: 

9.0501  Replace  draw  bar  with  extended  draw  bar. 

9.0502  Drop  quill  approximately  3  inches  and  lock. 

9.0503  Insert  90  degree  attachment  driver  in  quill  and 
tighten  draw  bar  securely,  aligning  key  with  keyway. 

9.0504  Position  indicating  surface  parallel  with  table 
movement . 

« 

9.0505  Attach  two  housing  clamp  bolts. 

9.05^5       Attach  magnetic  base  vlth^  dial  Indicator. 

9.0507  Indicate  90  degree  milling  attachment  for  parallel 
alignment  with  tab.le  movement. 

9.0508  fecure  housing  clamp  bolts. 

9.0509  Check  for  accuracy,  repeating  steps  as  needed. 

PERFORMANCE  STANDARDS: 

-  Align  milling  machine  attachments  provided  with  a  tolerance  of 
0.001  Inch  run  out  at  4  Inches. 

SUGGESTED  INSTRUCTION  TIME:     2  Hours 

RELATED  TECHNICAL  INFORMATION: 

Identify  parts  of  milling  machine- 

-  Identify  90  degree  milling  attachment. 

-  Identify  extended  draw  bar. 

-  Explain  the  magnetic  base  and  post. 

-  Describe  use  of  dial  indicator. 
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UNIT  9.0 
TASK  9 . 06 


BASIC  MILL  WORK 


ALIGN  MILLING  MACHINE  FIXTURES  WITH 
INDICATOR 


PERFORMANCE  OBJECTIVE: 

Given  a  milling  vise,  clamping  bolts,  wrench,  dial  indicator,  mallet, 
and  square;  align  and  fixture  on  the  milling  machine  tool  to  within  +/• 
0.001  inch  total  runout. 


PERFORMANCE  ACTIONS: 

9.0601  Clean  and  place  vise  on  bed. 

9.0602  Align  vise  by  sight. 

9.0603  Fasten  vise  to  bed  with  clamping  bolts  (don't 
tighten  yet*) . 

9.0604  Locate  dial  indicator  in  mill  spindle  or  magnetic 
toolholder . 

9.0605  Indicate  fixed  vis-j  jaw:  ,  . 

a.  Perpendicular  alignment  use  square  against 
column  before  using  dial  indicator. 

b.  Use  longitudinal  feed  or  cross  feed  as  required. 

9.0606  Check  vise  Jaw  at  end  of  jaw. 

9.0607  Tap  vise  one-half  difference  of  reading  for  correction. 

9.0608  Repeat  steps  until  vise  aligned. 

9.0609  *Tighten  clamp  bolts. 

9.0610  Check  with  indicator. 

PERFORMANCE  STANDARDS: 


-    Align  milling  machine  vise  with  dial  indicator— «o  within  +/■ 
0.001  inch  total  run  out. 


SUGGESTED  INSTRUCTION  TIME:     2  Hours 


ERIC  '3  •}  0 


BASIC  MILL  WORK 

CALCULATE  CUTTING  SPEEDS  AND  FEEDS 
FOR  MILLING  MACHINE  WORK 


PERFORMANCE  OBJECTIVE: 

Given  a  milling  machine  and  accessories,  workstock,  work  assignment,  and 
necessary  tools  and  materials;  select  proper  cutter  and  attachment, 
calculate  speed  and  feed,  and  install  the  cutter.    Performance  must 
conform  to  the  Machinery's  Handbook. 

PERFORMANCE  ACTIONS: 

Identify  and  classify  workpiece  to  be  machined. 

Select  cutter  to  be  used. 

Determine  condition  of  milling  machine. 

Determine  depth  of  cut  to  be  made. 

Establish  material  cutting  speed. 

Determine  speed  setting  for  machine  by  using  table 
(or  handout)  tables. 

Set  speed  according  to  operation  manual. 

Select  and  set  feed,  repeating  appropriate  steps 
outlined  above,  using  tables  provided  and  operation 
manual. 

PERFORMANCE  STANDARDS; 

-  Calculate  cutting  speeds  and  feed  for  milling  machine  work, 
select  proper  cutter  for  given  workpiece,  and  set  up  milling 
machine. 

-  Performance  must  be  to  the  standards  of  Machinery's  Handbook 
and  the  instructor. 


UNIT  9.0 
TASK  9.07 


9.0701 
9.0102 
9.0103 
9.0104 
9.0105 
9.0106 


9.0107 
9.0108 


SUGGESTED  INSTRUCTION  TIME:     3  Hours 
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UNIT 


9.0 


BASIC  MILL  WORK 


9.07 


CALCULATE  CUTTING  SPEEDS  AND  FEEDS 
FOR  MILLING  MACHINfi  WORK  (Con't.) 


TASK 


RELATED  TECHNICAL  INFORMATION: 


Define  cutting  speed. 
Define  cutting  feed. 

Identify  factors  determining  speed  and  feed. 

Describe  tempered  cutters. 

Describe  carbide  cutters. 

Describe  high  speed  cutters. 

Correctly  use  the  cutting  speed  formula. 

Describe/demonstrats  how  to  take  rough  and  finish  cuts. 
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UNIT  9.0 
TASK  9.08 


BASIC  MILL  WORK 
FACE  MILL  WORKPIEC£ 


PERFORMANCE  OBJECTIVE: 

Given  a  milling  machine  with  workpiece  mounted  in  a  Jig,  detail  drawing 
or  blueprint,  facing  specifications,  an  assortment  or  arbors,  collars, 
and  milling  cutters,  and  the  necessary  hand  tools,  measuring  instruments 
and  materials;  face  mill  the  workpiece  to  specifications  to  a  tolerance 
of  +/-  0.001  inch.    Finished  work  must  be  smooth  without  gouges  or 
marks . 


PERFORMANCE  ACTIONS: 

9.0801  Set  up  milling  machine. 

9.0802  Select  and  taount  cutter. 

9.0803  Mount  workpiece. 

9.0804  Make  cut. 


PERFORMANCE  STANDARDS : 

-    Face  mill  workpiece  to  specifications  to  a  tolerance  of  +/- 
0.001  inch  with  no  gouges  or  marks  in  finished  workpiece. 


SUGGESTED  INSTRUCTION  TIME:     3  Hours 


RELATED  TECHNICAL  INFORMATION: 

-  Identify  milling  cutters  used  for  face  milling  operations. 

-  Explain  how  to  mount  a  face  milling  cutter  in  the  spindle, 

-  Defin-tf  a  face  milling  operation, 

-  Calculate  cutting  speed,  feed,  and  depth  of  cut  for  face 
milling  operation. 

-  Explain  right-hand  and  left-hand  face  milling  cutters, 

-  Describe  how  to  mount  a  cutter: 

a.  Stub  arbor, 

b.  Bolted  to  spindle. 

-  Explain  how  to  surface  finish  a  face  milled  workpiece. 
Identify  safety  considerations. 
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UNIT  9.0 
TASK  9.09 


BASIC  MILL  WORK 

PERFORM  SIDE  MILLING  OPERATION 


PERFORMANCE  OBJECTIVE: 

Given  a  milling  machine,  selection  of  cutters,  workpiece,  detail  drawing 
or  blueprint,  milling  specifications,  assortment  of  arbors,  collars,  and 
necessary  hand  tools,  measuring  instruments,  and  materials;  perform  side 
milling  operation  to  a  tolerance  of  +/-  0.001  inch  of  specifications, 
finishing  work  without  gouges  or  marks. 

PERFORMANCE  ACTIONS: 

9.0901  Set  up  machine  for  side  milling  operation. 

9.0902  Select  and  mount  cutter. 

9.0903  Mount  workpiece. 

9.0904  Make  required  cut  to  specifications. 


PERFORMANCE  STANDARDS: 

-    Perform  side  milling  operation  to  a  tolerance  of  +/-  0.001 
inch  to  specifications,  finishing  work  without  gouges  or 
marks . 

SUGGESTED  INSTRUCTION  TIME:     6  Hours 


RELATED  TECHNICAL  INFORMATION: 

>  Describe  side  milling. 

-  Select  side  milling  cutters. 

-  Determine  speeds  and  feeds.  ^-^ 

-  Select  attachments  for  side  milling. 

-  Select  holding  devices  for  side  milling. 

-  Align  work  on  milling  machine. 
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UNIT  9.0  BASIC  MILL  WORK 

TASK  9.10  ,    .     PERFORM  ANGULAR  MILLING  OPERATION 


PERFORMANCE  OBJECTIVE: 

Given  milling  machine,  workpiece,  cutters  and  attachments,  work  holding 
device,  measuring  instruments,  detail  drawing  or  blueprint,  milling 
specifications,  and  the  necessary  hand  tools  and  materials;  perform 
angular  mill  operations  to  a  tolerance  of  +/-  5  minutes  and  finish  the 
workpiece  without  gouges  or  marks. 


PERFORMANCE  ACTIONS: 

i 

9.1001  Identify  and  classify  workpiece  (material). 

9.1002  Mount  and  align  angle  plate. 

9.1003  Select  and  mount  end  mill  cutter. 

9.1004  Select  and  set  speed,  feed,  and  depth  of  cut. 

9.1005  Make  cut. 

9.1006  Check  surface  and  tolerance  specifications,  making 
machine  adjustments  as  necessary. 

9.1007  Measure  and  inspect  workpiece. 


PERFORMANCE  STANDARDS: 

-    Perform  angu-ar  milling  operation  to  a  tolerance  of  +/-  5 
minutes  and  finish  workpiece  without  gouges  or  marks. 


SUGGESTED  INSTRUCTION  TIME:     3  Hours 


RELATED  TECHNICAL  INFORMATION: 

-  Explain  an  angular  milling  operation. 

-  Identify  angular  milling  cutters. 

-  Calculate  speeds  and  feeds. 

-  Select  attachments  for  angular  milling  operation. 

-  Select  work  holding  devices. 

-  Align  work  for  angular  milling  operation. 


330 

350 


UNIT 


9.0 


BASIC  MILL  WORK 


TASK 


9.10 


PERFORM  ANGULAR  MILLING  OPERATION 
(Con't.) 


EXPANSION  OF  TASK: 

1.  MILL  CHAMFER  (Optional) 

Given  chamfering  specifications,  assortment  of  angular  arbors, 
collets,  «.nd  angular  cutters,  milling  machine,  workpiece  mounted  in 
a  universal  vise,  detail  drawing,  and  necessary  tools,  measuring 
instruments,  and  materials;  mill  chamfer  to  specifications  +/-  .005 
inch. 

2.  MILL  BEVEL 

Given  milling  machine,  workpiece  mounted  in  universal  vise,  detail 
drawing,  bevel  specifications,  assortment  or  arbors,  collars,  and 
angular  cuttets,  and  the  necessary  hand  tools,  measuring  instruments, 
and  materials;  mill  the  bevel  to  specifications  +/-  .005  inch. 
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UNIT  9.0  BASIC  MILL  WORK 

TASK  9.11  -PERFORM  END  MILLING  OPERATION 


PERFORMANCE  OBJECTIVE: 

Given  a  milling  machine,  assortment/ of  cutters,  arbors,  collars,  ard  the 
necessary  tools,  equipment,  measuring  instruments,  and  materials; 
perform  an  end  milling  machine  operation  to  bring  surfaces  to  specifi- 
cations to  a  tolerance  of  +/-  O.^JOl  inch  with  finish  smooth  without 
gouges  or  marks.  ^ 

PERFORMANCE  ACTIONS:  / 

9.1101  Identl/y  and  classify  workpiece  (material). 

9.1102  Mount  and  align  vise. 

9.1103  Secuie  workpiece  in  holding  device. 

9.1104  Select  and  mount  end  mill  cutter. 

9.1105  Select  and  set  speed  and  feed. 

9.1106  Align  workpiece,  touch  off,  and  set  depth  of  cut. 

PERFORMANCE  STANDARDS: 

-    Perform  end  milling  operation  to  bring  surfaces  to  specifi- 
cations +/-  0.001  inch  with  a  smooth  finish  without  gouges  or 
marks • 

SUGGESTED  INSTRUCTION  TIME:     21  Hours 


RELATED  TECHNICAL  INFORMATION: 

-  Describe  an  end  milling  operation. 

-  Identify  end  milling  cutters. 

-  Calculate  speeds  and  feeds. 

-  Identify  attachments. 

-  Identify  holding  devices. 

-  Describe/demonstrate  work  alignment. 

-  Identify  safety  considerations. 
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UNIT  9.0  BASIC  MILL  WORK 

TASK  9.12  (Multiple  Tasks)        DRILL,  BORE,  AND  REAM  HOLES 


PERFORMANCE  OBJECTIVE: 


Given  a  milling  machine,  rectangular  stock,  detail  drawing,  drill  and 
reaming  specifications,  an  assortment  of  drill  bits,  reamers,  and 
holders,  and  the  necessary  hand  tools,  measuring  instruments,  and 
materials;  using  the  milling  machine  drill,  bore,  and  ream  holes  in  the 
stock  to  specifications  for  location  and  diameter  (+/-  0.0005  inch)  and 
perpendicularity  (+/-  1  degree) . 


PERFORMANCE  ACTIONS: 


9.1201  DRILLING; 


(1)  Mount  and  align  holding  device. 

(2)  Secure  part  in  holding  device. 

(3)  True  in  over  first  hole  to  be  ydrilled. 

(4)  Set  & \chine  speed.  / 

(5)  Center 'drill  workpiece.  / 

(6)  Drill  first  hole.  / 

(7)  Use  mill  graduated  dials  tp  st^p  over  and.  drill 
subsequent  holes  to  specifications. 

(8)  Check  work.  / 


9.1202  BORING: 


(1)  Layout  hole  location. 

(2)  Secure  workpiece  to  table. 

(3)  True  mill  wiggler. 

(4)  Locate  center  of  hole. 

(5)  Select  and  set  speeds  and  feeds  as  necessary. 

(6)  Countersink  workpiece. 

(7)  Drill  pilot  hole. 

(8)  Drill  hole  to  allow  for  clearance  in  boring. 

(9)  Bore  hole  to  dimensions. 


9.1203  REAMING; 


(1)  Identify  and  classify  workpiece  material. 

(2)  Mount  and  align  holding  device. 

(3)  Secure  and  align  workpiece. 

(4)  Select  and  set  speed  and  feed  as  necessary. 

(5)  Center-drill  workpiece. 

(6)  Drill  workpiece  to  specifications. 

(7)  Ream  hole  to  specifications. 
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UNIT 


9.0 


BASIC  MILL  WORK 


TASK 


9.12  (Multiple  Tasks) 


DRILL,  BORE,  AND  REAM  HOLES  (Con't.) 


PERFORMANCE  STANDARDS: 


V 


Drill,  bore,  and  ream  holes  in  given  workpie"be  to  specifi- 
cations, centered  and  finished  to  a  tolerance  of  +/-  0*0005 
inch. 


DRILLING  AND  REAMING  ON  MILL 

-  Identify  methods  for  holuing  workpieces  for  drill  and 
reaming. 

-  Describe  how  to  layout  and  drill  equally-spaced  holes* 

-  Describe  procedure  for  drilling  and  reaming  holes, 

-  Explain  use  of  cutting  fluid  in  drilling  and  reaming. 

-  Calculate  cutting  feeds  and  speeds  for  drilling  and 
reaming. 

BORING  ON  MILL 

Describe/demonstrate  how  to  adjust  boring  head. 

-  Calculate  cutting  speed  and  feed  for  boring  operation. 

-  Explain  setup  requirements  for  boring  operation. 

-  Describe  procedure  for  boring  holes  with  milling  machine. 

-  Explain  use  of  cutting  fluid. 
Explain  how  to  obtain  accuracy. 
Identify  safety  considerations. 
Explain  how  to  determine  hole  sizes. 


SUGGESTED  INSTRUCTION  TIME:     12  Hours 


RELATED  TECHNICAL  INFORMATION: 
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UNIT  9,0  BASIC  MILL  WORK 

TASK  9.13  PERFORM  KEYSEATING  AND  T-SLOT  MILLING 

OPERATION 


PERFORMANCE  OBJECTIVE: 


Given  milling  machine,  blueprint-drawing,  specifications,  workpiece  and 
precision  measuring  instruments,  and  necessary  tools  and  materials; 
machine  a  Woodruff  keyvay  (seat)  in  the  workpiece  with  a  tolerance  of 
+/-  0,005  inch  to  specifications  (+/-  1/64  inch  fraction  dimensions). 


PERFORMANCE  ACTIONS: 


9.1301       KEY  SEATING: 

(1)  Mount,  secure,  and  align  vise  to  table. 

(2)  Select,  mount,  and  secure  cutter  (Woodruff  key 
seat) . 

(3)  Set  machine  speed. 

(4)  Set  center  line  of  cutter  on  center  line  of 


shaft,  close  CO  holding  device. 

(5)  Turn  machine  on  and  touch  off. 

(6)  Mill  to  prescribed  depth  and  length. 

(See  V-TECS  Machinist  Task  163  for  more  detailed 
actions.) 

(See  Milling  Machine  Work,  Albany,  NY:  Delmar 
Publishers,  Inc.,  pp.  214-216,  1953,  for  standards.) 

9.1302       T-SLOTTING;     (Task  Expansion) 

(1)  Identify  and  classify  workpiece. 

(2)  Secure  workpiece  to  table. 

(3)  Position  slotting  attachment  over  table, 

(4)  Select  and  secure  cutter  to  spindle. 

(5)  Select  and  adjust  stroke  length. 

(6)  Align  cutter  to  workpiece. 

(7)  Set  speed. 

(8)  Slot  to  specifications. 


PERFORMANCE  STANDARDS: 


Machine  a  Woodruff  keyway  (seat)  in  given  workpiece  to  specifi- 
cations +/-  0.005  inch. 
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UNIT 


9.0 


BASIC  MILL  WORK 


TASK 


9.13 


PERFORM  KEYSEATING  AND  T-SLOT  MILLING 
OPERATION  (Con't.) 


SUGGESTED  INSTRUCTION  TIME:    9  .Hours 


RELATED  TECHNICAL  INFORMATION: 


Identify  accuracy  required. 

Identify  machine  attachments,  holding  devices,  and  cutters. 

Describe/demonstrate  work  alignment. 

Decide  on  speeds  and  feeds. 

Determine  slot  and  seat  sizes. 

Demonstrate  how  to  set  up  machine. 

Demonstrate  selection  and  mounting  of  cutters. 

Demonstrate  how  to  make  a  cut. 

Machinery's  Handbook. 

Identify  safety  considerations. 
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UNIT 


TASK 


9. a 


9.14 


BASIC  MILL  WpRK 

CUT  SLOTS  Wim-MLLI^^B^^^ 
(Slitting  Operation) 


PERFORMANCE  OBJECTIVE: 

Given  milling  machine,  slitting  cutter,  attachments,  vorkpiecei 
blueprint-drawing  and  specifications,  and  the  necessary  tools,  measuring 
instruments,  and  materials;  mill  internal  slot  to  a  tolerance  of 
♦  0>010  inch  or  specifications. 
-  0.000  inch  ^ 


PERFORMANCE  ACTIONS: 

9. 1401  Set  up  mill:    '^Select  and  mount  cutter, 

9.1402  Mount  and  align  workpiece. 

9.1^03       Select  and  set  speed,  feed,  and  depth  of  cut. 

(See:    Milling  Machine  Work,  Albany,  NY:  Delmar 

Publishers  Inc.,  pp.  192-194,  109-120  for 
possible  enabling  objectives,  1953.) 

9.1404  Align  workpiece  to  cutter. 

9.1405  Mill  workpiece. 

9.1406  Measure  finished  part  for  accuracy. 


PERFORMANCE  STANDARDS: 

-    Cut  slots  with  milling  machine  to  specifications  within  0,010 
inch. 


SUGGESTED  INSTRUCTION  TIME:     6  Hours 


RELATED  TECHNICAL  INFORMATION: 

-  Describe  what  accuracy  is  required. 
Identify  attachment. 

Identify  holding  devices. 

-  Select  and  mount  slitting  cutter. 

-  Describe  gang  slitting. 

-  Align  work. 

-  Determine  depth  of  cut  and  length  of  teed. 
Describe  how  to  measure  finished  part. 


337 


r" 

I 


This  page  precedes  Task  9.15 


ADVANCED  MILL  WORK 

The  following  tasks,  9.15  -  9,20,  which  represent  Advanced  Mill  Work 
typically  will  be  introduced  during  the  second  year  of  training.  The 
instructional  time  represented  by  these  task  objectives  has  been  included 
in  the  second  year  plan  for  the  secondary  level  Machine  Shop  program. 
For  the  purpose  of  organization  and  to  represent  the  typical  order  of 
learnirg  development,  basic  and  advanced  mill  work  objectives  are  not 
^separated* 

The  second  year  description  of  Machine  Shop  will  include  a  "comment"  to 
identify  that  Advanced  Mill  Work  training  is  included  in  the  second  year 
"instructional  time  plan"  and  to  refer  the  student,  instructor,  or 
others  to  the  second  year  tasks  described  in  Unit  9. 


UNIT  9.0 
TASK  9,15 


ADVANCED  MILL  WORK 

PERFORM  INDEXING  OPERATIONS 


PERFORMANCE  OBJECTIVE: 

Given  milling  machine,  indexing  or  dividing  head,  rectangular  or 
cylindrical  stock,  detail  drawing  that  required  equally-spaced  slots 
milled  in  workpiece,  milling  specifications,  assortment  of  milling 
cutters  and  holders,  and  the  necessary  hand  tools,  attachments,  measuring 
instruments,  and  materials;  mill  slots  to  specifications  +/-  0.002  inch 
for  location  and  +/-  0.001  inch  for  width  and  depth. 


PERFORMANCE  ACTIONS: 

9.1501  Identify  and  classify  workpiece  material. 

9.1502  Mount  and  align  dividing  head. 

9.1503  Select  and  mount  cutter. 

9.150A       Mount  and  align  holding  device  and  workpiece. 

9.1505  Determine  number  of  indexes  that  workpiece  must  be 
rotated. 

9.1506  Set  up  indexing  unit  of  dividing  head. 

9.1507  Select  and  set  up  speed  and  feed. 

9.1508  Touch  off,  make  primary  cut,  and  adjust  depth  of 
cut . 

9.1509  Measure  for  blueprint  specifications,  making  necessary 
adjustments . 

9.1510  Recut  if  necessary. 

9.1511  Rotate  indexing  unit  for  each  subsequent  cut  specified. 

9.1512  Inspect  and  measure  finished  part  to  specifications. 

PERFORMANCE  STANDARDS:     (NOTE:     Specifications  divided  in  direct  and 

simple  indexing  operations.) 
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UNIT 
TASK 


9.0 
9.15 


ADVANCED  MILL  WORK 

PERFORM  INDEXING  OPERATIONS 


PERFORMANCE  STANDARDS  (Con't.): 

-  DIRECT  INDEXING 

-  Mill  slots  by  direct  indexing  to  specifications  with  a 
tolerance  of  +/-  0.002  inch  for  location  and  +/-  0.001 
inch  for  width  and  depth. 

-  Disengage  worm  and  turn  indexing  plate  with  spindle 
attached  by  hand* 

-  SIMPLE  INDEXING 

-  Mill  workpiece  by  simple  indexing  to  specifications  with 
a  tolerance  of         1/2  degree  for  location  of  cuts  and 
+/-  0.002  inch  for  all  dimensions. 

-  Correctly  use  1:40  ratio  in  advancing  worm. 

-  Correctly  use  formula  for  the  number  of  turns  of  the 
crank  for  indexing. 


SUGGESTED  INSTRUCTION  TIME:     20  Hours 


RELATED  TECHNICAL  INFORMATION: 

-  Define:     Indexing,  direct  indexing,  simple  indexing,  and 
angular  indexing. 

-  Explain  the  construction  of  an  indexing  or  dividing  head. 

-  Explain  the  operation  of  an  indexing  or  dividing  head. 

-  Explain  difference  between  simple  and  direct  indexing: 
Advantages  and  disadvantages 

-  Explain  setup  requirements  for  milling  slots  by  direct  indexing. 

-  Describe  procedure  for  milling  slots  by  direct  indexing. 
Calculate  cutting  feed,  speed,  and  depth  or  cut  for  milling 
slots  by  direct  indexing. 

Identify  applications  using  the  indexing  head  with  tailstock 
or  chuck. 

-  Explain  how  to  operate  dividing  head  for  simple  indexing. 
Identify  applications  for  using  simple  indexing  to  machine 
workpiece  on  a  mill. 

Explain  setup  requirements  for  milling  a  workpiece  by  simple 
Indexing. 

Describe  procedures  for  milling  workpiece  by  simple  indexing. 

-  Calculate  cutting  speed  and  feed  for  a  simple  indexing  operation. 

-  Calculate  ''crank  turns"  for  a  simple  indexing  operation. 
Describe  work  and  vise  alignment. 

Explain  accuracy  required. 
Identify  attachments  and  cutters. 
Identify  safety  considerations. 
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UNIT 


9.0 


ADVANCED  MILL  WORK 


TASK 


9.15 


PERFORM  INDEXING  OPERATIONS  (Con't.) 


EXPANSION  OF  TASK:  (Optional) 
DRILL  HOLES  BY  ANGULAR  INDEXING 
PERFORMANCE  OBJECTIVE: 

Given  horizontal  milling  machine,  dividing  or  indexing  nead,  pre-cut 
cylindrical  stock,  detail  drawing  that  requires  holes  to  be  drilled  In 
workpiece  at  specified  angles,  hole  specifications,  assortment  of  twist 
drills  and  holders,  and  the  necessary  hand  tools,  measuring  instruments, 
and  materials;  drill  the  holes  in  the  stock  using  angular  indexing  to 
specifications  with  a  tolerance  of  +/-  15  minutes  for  location. 


Explain  calculations  required  to  perform  angular  indexing. 
Calculate  cutting  speed  and  feed  for  angular  indexing  operation. 
Explain  setup  requirements  for  drilling  holes  using  angular 
indexing  method.  ^\ 
Describe  procedure  for  drilling  holes  by  angulir  in  xing. 
Explain  differences  among  direct,  simple,  and  angul..  indexing. 
Identify  safety  considerations. 


PERFORMANCE  ACTIONS:     (To  be  clarified  by  instructor.) 


PERFORMANCE  STANDARDS:     (See  objective.) 


RELATED  TECHNICAL  INFORMATION: 
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UNIT  9.0  ADVANCED  MILL  WORK 

TASK  9*16  PERFORM  GRADUATING  AND  MARKING 

OPERATIONS 


PERFORMANCE  OBJECTIVE: 

Given  milling  machine,  accessories,  flat  or  cylindrical  surface  workpiece 
drawing  and  specifications,  and  the  necessary  tools,  measuring  instrument 
•and  materials;  cut  graduation  marks  to  ,001  inch  with  a  tolerance  of  +/- 
0.0001  inch. 


PERFORMANCE  ACTIONS; 

9*1601       Set  up  machine e 

9.1602       Select  and  mount  cutters* 

9*lb03  Cut  graduation  marks  according  to  standard  procedures 
9.160A       Measure  for  tolerance. 


PERFORMANCE  STANDARDS; 

-    Cut  graduation  marks  to  .001  inch  with  a  tolerance  of  >/- 
0.0001  inch  on  flat  or  cylindrical  surface  workpiece. 


SUGGESTED  INSTRUCTION  TIME;    3  Hours 


RELATED  TECHNICAL  INFORMATION; 

-  Describe  accuracy  required. 

-  Identify  attachments,  scriber,  tool  and  arbor,  and  spacers. 
Select  speeds  and  feeds. 

-  Determine  graduation  degrees. 

-  Describe  how  ta  select  holding  devices. 

-  Describe  how  to  align  work. 

-  Describe  use  of  index  head  and  gear  train  for  cylindrical 
work,  if  applicable. 

-  Machinery's  Handbook. 


UNIT  9.0 
TASK  9.17 


ADVANCED  MILL  WORK 

IDENTIFY  TYPES  OF  GEARS  AND  THEIR 
FUNCTIONS 


PERFORMANCE  OBJECTIVE: 

Given  selection  of  gears  and  gear  arrangements,  select  and  identify  each 
gear.    Describe  at  least  three  uses  of  each  gear  to  the  instructor's 
standards . 


PERFORMANCE  ACTIONS: 

9.1701  Select,  identify,  and  describe  functions  of  given 
gears. 

9.1702  Identify  method  of  manufacturing  (milling)  given 
gears. 


PERFORMANCE  STANDARDS: 

-  Identify  types  of  gears  and  their  functions  and  typical 
methods  of  milling  gears. 

-  Instructor's  standards  apply. 


SUGGESTED  INSTRUCTION  TIME:     3  Hours 


RELATED  TECHNICAL  INFORMATION: 

-  Identify: 

Spur  gears 

-  Worm  gears 

-  Rack  and  pinion  gears 

-  Hypoid  gears 

-  Bevel  gears 


-  Herringbone  gears 

-  Helical  gears 
^  Planetary  sets 

-  Gear  ratios 


-    Describe  materials  used  in  gear  manufacturing. 


EXPANSION  OF  TASK:     (3  Hours) 

-    Given  gear  drawing,  label,  each  part  (name  gear  tooth  elements 
on  different  gears)  using  correct  symbol  with  100  percent 
accuracy. 
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UNIT 


9.0 


ADVANCED  MILL  WORK 


TASK 


9.17 


IDENTIFY  TYPES  OF  GEARS  AND  THEIR 
FUNCTIONS 


EXPANSION  OF  TASK  (Con't.): 

•»  Identify: 

-  Face 

-  Flank 


-  Pitch  circle 

-  Root  circle 
Addendum 

-  Dedendum 

-  Circular  pitch 

-  Working  depth 

-  Clearances 

-  Chordal  thickness 

-  Pitch  and  outside  diameters- 

-  Pressure  angle 

-  Tooth  profile 
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9.0 


ADVANCED  MILL  WORK 


TASK 


9. 18 


CALCULATE  PITCH,  DIAMETERS,  WORKING 
DEPTH  AND  CLEARANCES  FOR  MACHINING 
GEARS 


PERFORMANCE  OBJECTIVE: 

Given  a  gear  drawing  (e.g.,  spur),  calculate  all  dimensions  to  a  tolerance 
of  +/-  0.001  Inch. 

PERFORMANCE  ACTIONS: 


9 ♦1801       Using  references  and  procedures  outlined  by  Instructor, 
determine  dimensions  for  given  gear  with  diametral 
pitch  and  pressure  angle  known. 

9.1802       If  required,  expand  task  to  make  gear  to  specifications. 


Calculate  pitch,  diameters,  working  depth  and  clearances  for 
machining  gears  with  a  tolerance  of  +/-  0.001  Inch. 


SUGGESTED  INSTRUCTION  TIME:     9  Hours 


RELATED  TECHNICAL  INFORMATION: 

.  -    Use  formulas: 

-  Pitch  diameter 

-  Diametral  pitch 

-  Addendum 

-  Dedendum 

-  Outside  diameter 

-  Number  of  teeth 

-  Tooth  thickness 

-  Whole  depth 
Clearance 

-  Center  distance 

-  Center  dlstarxe 

-  Working  depth 

-  Chordal  tooth  thickness 
Chordai  addendum 

-  Center  distance 
Explain  pressure  angles. 

-    Machinery ' s  Handbook. 


PERFORMANCE  STANDARDS: 
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UNIT  9.0 
TASK  9.19 


ADVANCED  MILL  WORK 
MILL  A  GEAR  RACK 


PERFORMANCE  OBJECTIVE: 

Given  the  milling  machine,  drawing,  specifications,  workpiece,  machine 
accessories  and  cutters,  and  necessary  tools,  measuring  instruments,  and 
materials;  mill  a  gear  rack  to  specifications,  tolerance  of  "zero"  to 
.002  inch. 


PERFORMANCE  ACTIONS:     (See  Task  170,  V-TECS  Catalog  Machinist) 

Mount  dividing  be.ad  and  tails tock. 
Secure  mandrel  to  indexing  head. 

"« 

V 

Select  and  secure  cutter  to  mill. 

Determine  and  set  indexing  head  to  correct  division. 
Center  gear  blank  to  cutter. 
Select  and  set  speed,  feed,  and  depth  of  cut. 
Cut  gear  to  specifications. 


9.1901 
9.1902 
9.1903 
9.1904 
9.1905 
9.1906 
9.1907 


PERFORMANCE  STANDARDS: 

-    Mill  gear  rack  to  specifications  with  a  tolerance  of  "zero"  to 
.002  inch. 


SUGGESTED  INSTRUCTION  TIME:     12  Hours 


RELATED  TECHNICAL  INFORMATION: 


Identify  machine  attachments. 
Explain  index  head. 
Calculate,  cutting  feeds,  speeds. 
Describe/demons^sate  job  setup. 
Explain  rack  milling  attachment. 

Calculate  dimensions  for  circular  pitch  and  whole  depth, 
Select  gear  tooth  cutters. 
Demonstrate  making  trial  cuts. 
Machinery's  Handbook. 
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UNIT  9.0 
TASK  9 . 20 


ADVANCED  MILL  WORK 
MACHINE  A  SPUR  GEAR 


PERFORMANCE  OBJECTIVE: 

Given  a  detail  drawing,  a  pre-cut  workpiece,  hand  tools,  precision 
measuring  instruments,  and  the  necessary  machine  tools,  accessories, 
attachments,  and  materials;  machine  a  spur  gear.    The  gear  must  meet  the 
specifications  of  the  drawing  with  a  tolerance  of  +/-  0.002  inch  for 
pitch  diameter  and  dimensions. 


PERFORMANCE  ACTIONS: 


9.2001 

Set  lip  milling  machine. 

9.2002 

Press  gear  blank  on  mandrel. 

9.2003 

Mount  dividing  head  and  tailstock  on  mill. 

9.2004 

Secure  mandrel  to  indexing  head. 

9.2005 

Select  and  secure  cutter  to  mill. 

9.2006 

Determine  and  set  indexing  head  to  correct  divisions 

9.2007 

Center  gear  blank  to  cutter. 

9.2008 

Select  and  set  speed,  feed,  and  depth  of  cut. 

9.2009 

Cut  gear  to  specifications. 

PERFORMANCE  STANDARDS: 

-  Machine  a  spur  gear  to  specifications  of  the  drawing  with  a 
tolerance  of  +/-  0.002  inch  for  pitch  diameter  and  dimensions* 

SUGGESTED  INSTRUCTION  TIME:     6  Hours 

RELATED  TECHNICAL  INFORMATION: 

Identify  machine  tools  necessary  to  machine  a  sp\tr  gear. 
Identify  spur,  bevel  and  taiter,  internal,  helical,  and  work 
gears  and  explain  their  applications. 

-  Identify  parts  of  a  spur  gear. 

-  Identify  tool  and  cutters  used  to  machine  a  spur  gear. 


UNIT 


9-0 


ADVANCED  MILL  WORK 


TASK 


9.20 


MACHINE  A  SPUR  GEAR 


RELATED  TECHNICAL  INFORMATION  (Con't.): 


Describe  procedures  for  machining  a  spur  gear. 
Identify  setup  requirements  for  machining  a  spur  gear. 
Calculate  cutting  speeds  and  feed  used  for  each  machining 
operation. 

Explain  gear  blanks. 
Calculate  dimensions. 
Select  gear  tooth  cutters. 
Describe  how  to  make  trial  cuts. 
Machinery's  Handbook, 
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LEARNING  PROJECTS 
FIRST  YEAR 


Secondary  machine  shop  instructors  mutually  agree  concerning  the  advantages 
of  using  learning  projects  to  help  students  gain  knowledge  and  skills  in 
basic  machining.    Learning  projects  are  employed  during  the  first  year 
and  second  year  of  the  Machine  Shop  programs  at  the  four  career  centers. 

Learning  projects  may  include  jobs  for  other  vocational  programs,  the 
School  District,  students,  or  faculty* 

Projects  might  include  the  machining  of  fasteners,  tools,  and  other 
items  for  vocational  programs  as  Automotive  Mechanics,  Air  Conditioning- 
Refrigeration-Heating,  and  Electricity.    Projects  for  vocational  programs 
have  Included  machining  tools  from  drawings,  repairing  tools  and  equipment 
and  parts,  as  well  as  designing  and  producing  parts  such  as  plastic 
molded  electrical  jacks  used  in  electrical  training « 

Projects  for  the  School  District  are  varied,  but  include  such  jobs  as 
machining  keyways,  gears,  etc.,  to  assist  the  maintenance  department. 

Projects  for  students  or  faculty  may  be  included  if  the  job  tasks 
contribute  to  training  objectives. 

Typical  first  year  machine  shop  projects  may  include  machining  the 
following  products. 

-  Five  types  of  hammers  includin^^      '  Ball  'Peen,  Mallet,  Rivetting, 
and  taeat  tender izer. 

-  Plumb  Bob 

-  Center  Holder 

-  Bench  Block 

-  Lathe  Dog 

-  Parallel  Clamps 

-  Gear  Puller 

-  Center  Finder 

-  Flycutter 

-  Boring  Bar 

-  Adjustable  Square 

It  is  recommended  that  each  machine  shop  project  include  a  written 
description  of  the  training  objective,  the  key  steps  to  accomplish  the 
objectives,  the  minimum  acceptable  performance  standards,  and  a  suggested 
time  in  which  to  accomplish  the  objective. 

It  is  suggested  that  the  description  of  the  second  year  learning  projects 
(Unit  19)  be  reviewed  after  reading  this  description  of  first  year 
learning  projects. 


INSTRUCTION  TIME  PLANNED  FOR  FIRST  YEAR  LEARNING  PROJECTS:     82  Hours 
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SECOND  YEAR  MACHINE  SHOP 
************************** 


SECOND  YEAR 


MACHINE  SHOP  -  SECONDARY  LEVEL 


In  practice,  there  appears  to  be  no  definite  division  between  the  first 
and  second  year  of  the  Machine  Shop  instructional  program.  There 
probably  will  continue  to  be  some  overlap  between  the  first  year,  and 
second  year  of  training  at  the  secondary  level  because  of  a  variation  in 
the  ability  of  students  in  mastering  machining  skills. 

Typically,  the  first  year  of  training  will  be  completed  after  the  . 
mastery  of  most  tasks  in  the  Engine  Lathe  and  Milling  Machine  units. 
Some  advanced  training  on  the  engine  lathe  (e.g.,  tool  post  grinding) 
and  on  the  milling  machine  (e.g.,  head  alignment)  may  be  included  at  the 
first  of  Che  secondary  year  of  training. 

Emphasis  will  be  placed  on  the  student  mastering  objectives  in  a  sequence 
of  simple  to  complex  tasks  and  in  a  sequence  of  machine  operations  so 
that  levels  of  employable  skills  (e.g.,  machine  operator  to  machinist) 
are  mastered  as  the  student  progresses  through  training. 

The  intent  of  the  program  is  to  provide  that  student  with  specific 
employable  skills  rather  than  to  expose  the  student  to  a  number  of  tasks 
which  will  not  qualify  the  student  for  employmefit. 

The  secondary  machine  shop  instructors  report  that  they  employ  a  sequence 
of  similar  instructor  developed  projects  which  progress  in  skill  development 
to  promote  learning  rather  than  a  task-by-task  method  of  instruction. 
As  training  and  skills  progress,  projects  involve  tasks  from  a  variety 
of  units. 


(NOTE:        Second  yeav  Advanced  Engine  Lathe  tasks  aid  described  in  Unit 
8:    Tasks  8.24  -  8.29.     Second  year  Advanced  Mill  Work  tasks 
are  described  in  Unit  9:    Tasks  9.15-9.20,    The  "instructional 
planning  time"  for  these  advanced  tasks  is  included  in  the 
second  year  description  of  Machine  Shop.) 


I 


MACHINE  SHOP 
ADVANCED  ENGINE  LATHE  WORK 
SUGGESTED  INSTRUCTION  TIMES 


MACHINE  SHOP 
UNIT/TASK 

Unit  8.0    ADVANCED  ENGINE  LATHE  WORK 


SUGGESTED 
HOURS 


8.24 

8.25 
8.26 
8.27 
.  8.28 

i 

8.29 


Grind  Workplece  with  Tool 
Post  Grinder 

Machine  External  Taper 

Machine  Internal  Taper 

Machine  External  Angle 

Machine  Internal  Angle 

Set  Up  Lathe  for  Threading  Operations 


TOTAL  HOURS 


2 
9 
3 

2 
1 
12 
29 


ADVANCED  MILL  WORK 
SUGGESTED  INSTRUCTION  TIME 


MACHINE  SHOP 
UNIT/ TASK 

Unit  ,9.0    ADVANCED  MILL  WORK 

9.15  Perform  Indexing  Operations 

9.16  Perform  Graduating  and 
Marking  Operations 

9.17  Identify  Types  of  Gears 
and  Their  Functions 

9.18  Calculate  Pitch,  Diameters, 
Working  Depth  and  Clearances 
for  Machining  Gears 

9.19  Mill  a  Gear  Rack 

9.20  Machine  a  Spur  Gear 


SUGGESTED 
HOURS 


20 
3 
3 


12 


TOTAL  HOURS  53 


•/ 


/ 


/ 


NOTE:  See  Units  8  and  9  for  Task  Descriptions. 


ERIC 


352 


UNIT  10*0 

ADVANCED  BLUEPRINT  READING  IN  MACHINING 


Advanced  blueprint  reading  is  designed  to  provide  the  second  year 
machine  shop  student  with  a  brief  review  of  introductory  principles  and 
advance  those  knowledges  and  skills  learned  during  the  first  year  of 

training  so  the  student  will  be  able  to  interpret  sectional  views,   \ 

metric  or  English  dimensions  and  tolerances,  and  auxiliary  views./  '"'^ 
Optional  areas  of  learning  include  interpreting  assembly  drawings/  and 
bills  of  materials.  J 

/ 

Upon  completion  of  this  unit  of  learning,  the  student  should  be  able  to 
interpret  blueprints  and  make  shop  drawings  of  workpieces  to  be  machined 
to  the  standards  of  the  instructor. 

While  this  unit  is  included  in  the  second  year  description,  the  tasks 
may  be  learned  during  the  first  year  program. 


\ 


MACHINE  SHOP 
ADVANCED  BLUEPRINT  READING  IN  MACHINING 
SUGGESTED  INSTRUCTION'  TIMES 


MACHINE  SHOP  SUGGESTED 
UNIT /TASK.  HOURS 

Unit  10.0    ADVANCED  BLUEPRINT  READING 
IN  MACHINING 

10.01  Interpret  Sectional  Views  9 

10.02  Determine  I'^trlc  Dimensions  and 

Tolerances  from  Blueprint  Data  9 

0.03  Interpret  Auxiliary  Views  9 

10.04  Sketch  Shop  Drawings  of 

Workplece  to  be  Machined  18 

10.05  (OPTIONAL)    Interpret  Assembly 

Drawings  * 

10.06  (OPTIONAL)    Interpret  an  Assembly 

Drawing  Bill  of  Materials  * 

TOTAL  HOURS  45 


^Optional 
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TASK  LISTINGS 
MACHINE  SHOP 


UNIT/TASK  DESCRIPTION 

Unit  10.0  ADVANCED  BLUEPRINT  READING  IN  MACHINING 

10«01         (Interpret  Sectional  Views)    Provided  wit)    i  selection  of 
orthographic  and  sectional  views  complete  with  s^onbolsy 
notations  9  dimensions »  and  tolerances »  and  the  necessary 
references  and  other  required  materials;  Interpret  the  sectional 
views.    All  symbols,  notations,  dimensions,  and  tolerances 
must  be  identified. 

10.02  (Determine  Metric  Dimensions  and  Tolerances  from  Blueprint 
Data)    Provided  with  a  blueprint  with  metric  dimensions  and 
tolerances,  the  necessary  references  and  writing  materials; 
determine  the  metric  dimensions  and  tolerances  given  on  the 
drawing  using  dimension  lines,  centerllnes,  projection  lines, 
and  views.    Correct  dimensions  must  be  determined  and  tolerances 
must  be  Identified  with  100  percent  accuracy. 

10.03  (Interpret  Auxiliary  Views)    Provided  with  sample  orthographic 
and  primary  or  secondary  auxiliary  views,  and  the  necessary 
references  and  other  materials;  Interpret  given  auxiliary 
views  to  determine  the  dimensions,  symbols,  notations,  and 
tolerances  needed  for  machining  the  represented  parts* 

10.04  (Sketch  Shop  Drawings  of  Workplace  to  be  Machined)  Provided 
with  specifications  for  workplece  to  be  machined,  the  necessary 
materials  for  a  simple  drawing;  sketch  shop  drawing  of  the 
.workplece  to  be  ^chined. 

10.05  (Interpret  Assembly  Drawlngts)    Given  orthographic  and  isometric 
drawings  of  multiple  part  assemblies  complete  with  dimensions, 
tolerances,  symbols,  and  notations,  and  the  necessary  references 
or  other  materials;  interpret  the  assembly  drawings.  All 
information  needed  to  machine  the  assembly  must  be  identified 
from  each  drawing. 

10. C6         (Interpret  an  Assembly  Drawing  Bill  of  Materials)    Given  an 
assembly  drawing  with  a  complete  bill  of  materials  or  parts 
list,  the  necessary  references  and  materials;  interpret  the 
bill  of  materials.    All  parts  must  be  identified  by  piece 
number,  name,  quantity,  material,  and  other  specifications 
given  in  the  parts  list. 
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UNIT  10.0 
TASK  10.01 


ADVANCED  BLUEPRINT  READING 
INTERPRET  SECTIONAL  VIEWS 


PERFORMANCE  OBJECTIVE: 

Provided  with  a  selection  of  orthographic  and  sectional  views  complete 
with  symbols >  notations »  dimensions »  and  tolerances »  and  the  necessary 
references  and  other  required  materials;  interpret  the  sectional  views < 
All  symbols >  notations,  dimensions >  and  tolerances  must  be  identified. 


PERFORMANCE  ACTIONS: 

10.0101  Interpret: 

a.  Alphabet  of  lines. 

b.  Section  and  cutting  plane  lines. 

10.0102  Interpret  (as  required  by  instructor).  (^See 
Related  Technical  Information  below.) 

a.  Full  section. 

b.  Half  section. 

c.  Broken-out  section. 

d.  Revolved  section* 

e.  Removed  section. 

f .  Offset  -section. 

g.  Aligned  section,  if  required. 

h«      Conventional  bleaks,  if  required. 


PERFORMANCE  STANDARDS: 

*  Interpret  sectional  views  from  given  drawings  to  identify 
symbols 9  notations >  dimensions »  and  tolerances. 


SUGGESTED  INSTRUCTION  TIME:    9  Hours 


RELATED  TECHNICAL  INFORMATION: 

-  *Identify/describe  sectional  view: 

a.  full 

b.  half 

c.  broken-out 

d.  rotated 

e.  removed 

f .  auxiliary 

g.  assembly  sections 

-  Explain  purpose  of  sectional  view. 

Describe  procedures  for  interpreting  a  section. 
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UNIT  10.0 


ADVANCED  BLUEPRINT  READING 


TASK  10.02  DETERMINE  METRIC  DIMENSIONS  AND 

TOLERANCES  FROM  BLUEPRINT  DATA 


PERFORMANCE  OBJECTIVE: 

Provided  with  a  blueprint  with  metric  dimensions  and  tolerances ^  the 
necessary  references  and  writing  materials;  determine  the  metric  dimensions 
and  tolerances  given  on  the  drawing  using  dimension  lines,  centerllnes, 
projection  lines,  and  views.    Correct  dimensions  must  be  determined  and 
tolerances  must  be  Identified  with  100  percent  accuracy. 


PERFORMANCE  ACTIONS: 

10.0201  Interpret  related  terminology. 

10.0202  Determine  dimensions  for  the  following  geometrical 
shapes: 

a.  Cylinders. 

b.  Holes. 

c.  Prisms. 

d.  Miscellaneous  shapes. 

e.  Contour  dimensions. 

10.0203  Determine: 

a.  Location  dimensions. 

b.  Rounded  and  shapes. 

c.  Dimensions  on  and  off  views. 

d.  Mating  dimensions,  etc. 

10.0204  Determine  dimensions  and  tolerances >  for  example: 

a.  Basic  hole  system. 

b.  Basic  shaft  system. 

c.  Clearance  fits. 

d.  Interference  fits. 

e.  Transition  fits. 

f.  Running  aid  sliding  fits. 

g.  Force  fits. 

h.  Location  fits. 


PERFORMANCE  STANDARDS: 

-    Determine  correct  metric  dimensions  and  tolerances  wiiih  100 
percent  accuracy  from  given  blueprints  containing  metric 
dimensions  and  tolerances. 
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UNIT 
TASK 


10.0 
10.02 


ADVANCES  BLUEPRINT  READING 


DETERMINE  METRIC  DIMENSIONS  AND 
TOLERANCES  FROM  BLUEPRINT  DATA 
(Con't.) 


SUGGESTED  INSTRUCTION  TIME:    9  Hours 


RELATED  TECHNICAL  INFORMATION: 


Solve  mathematical  problems  Involving  metric  numbers. 

Explain  the  metric  system  of  measures*  etc.,  used  in  machining. 

Explain  purpose  of  dimensions  and  tolerances. 

Describe  how  metric  dimensions  and  tolerance  are  represented 

on  a  blueprint. 

Describe  the  procedure  for  determining  metric  dimensions  and 

tolerances  from  a  blueprint. 

Explain  the  use  of  a  scale  in  blueprints. 

Machinery's  Handbook.  " 


UNIT 
TASK 


10.0 
10.03 


ADVANCED  BLUEPRINT  READING 
INTERPRET  AUXILIARY  VIEWS 


PERFORMANCE  OBJECTIVE: 

Provided  with  sample  orthographic  and  primary  or  secondary  auxiliary 
views »  and  the  necessary  references  and  other  materials;  Interpret  given 
auxiliary  views  to  determine  the  dimensions #  symbols »  notations »  and 
tolerances  needed  for  machining  the  represented  parts. 

(NOTE;       The  relationship  between  the  orthographic  and  auxiliary  views 
must  be  Interpreted  through  Identifying  the  drawing  position 
on  the  orthographic  view.) 


PERFORMANCE  ACTIONS; 

10.0301  Interpret  depths  height >  and  width  auxiliary  views. 

10.0302  Interpret  auxiliary  views  of  objects  with  symmetrical 
planes >  asymmetrical  planes »  and  curved  surfaces. 


PERFORMANCE  STANDARDS: 

-    Interpret  auxiliary  views  for  dimensions »  symbols i  notations » 
and  tolerances  needed  for  machining  the  represented  parts. 

SUGGESTED  INSTRUCTION  TIME;    9  Hours 


RELATED  TECHNICAL  INFORMATION; 

-  Explain  relationship  between  auxiliary  views  and  orthographic 
views . 

-  Define  primary  auxiliary  view  and  secondary  auxiliary  view. 

-  Define  procedure  for  Interpreting  auxiliary  views. 

-  Make  freehand  skr  tches  of  auxiliary  views  using  coordinate 
paper. 


UNIT 
TASK 


10.0 
10.04 


ADVANCED  BLUEPRINT  READING 


SKETCH  SHOP  DRAWINGS  OF  WGRKPIECE  TO 
BE  MACHINED 


PERFORMANCE  OBJECTIVE: 

Provided  with  specifications  for  vorkpiece  to  be  machined,  the  necessary 
materials  for  a  simple  dravi'^.g;  sketch  shop  drawing  of  the  vorkpiece  to 
be  machined. 

^See  STANDARDS  for  detailed  requirements  of  drawing.  Instructor's 
standards  3pply« 


PERFORMANCE  ACTIONS; 


10.0401  Take  dimensions  and  tolerances,  etc.,  from  given 
drawings  as.  part  sample* 

10.0402  Draw  part  (workplace)  showing  finishes »  tolerances » 
etc. 

10.0403  Sketch  shop  drawing  for  part  to  be  machined. 


PERFORMANCE  STANDARDS: 


Sketch  shop  drawings  of  workplace  to  be  machined  using  Information 
and  materials  provided  by  the  instructor. 
*The  shop  drawing  must  have  lines  that  are  clean >  dense, 
black,  and  of  uniform  weight.    Letters  and  nxtmbers  must  be 
'clean»  dei;je»  black»  and  uniformly  spaced.    Dimensions > 
notations*  and  symbols  must  be  applied  to  the  drawing  to  allow 
a  full  understanding  of  the  characteristics  of  each  feature. 
Each  dimension  must  have  a  tolerance,  either  applied  directly 
or  indicated  by  a  notation.    The  drawings  must  be  neat  and 
free  of  smudges  and  erasure  marks.    All  words  should  be 
spelled  correctly,  and  the  scale  for  the  drawing  must  be 
applied  to  the  requirements  of  the  drawing.    The  product  and 
procedures  must  be  to  the  instructor's  standards. 


SUGGESTED  INSTRUCTION  TIME;     18  Hours 


RELATED  TECHNICAL  INFORMATION: 

-  Explain  what  should  be  included  In  Che  shop  drawing  (articulated 
requirement  of  program.). 

-  Identify  symbols >  notations »  and  dimensions  that  should  be 
indicated  on  drawing. 
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UNIT  10.0  ADVANCED  BLUEPRINT  READING 

TASK  10.04  SKETCH  SHOP  DRAWINGS  OF  WORKPIECE  TO 

BE  MACHINED 


RELAira-tECHNICAL  INFORMATION  (Con't.): 

-  Dtscribe  procedure  for  making  a  shop  drawing. 

•    Explain  how  to  draw  lines:    Use  of  T-square,  drawing  board* 
and  triangles 

-  Explain  how  to  read  and  transfer  tieasurements . 

-  Demonstrate  freehand  lettering  acceptable  to  Instructor. 

-  Demonstrate  methods  of  drawing  circles,  arc,  and  angles. 


J 
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UNIT 


10.0 


ADVANCED  BLUEPRINT  READING 


TASK 


10.05  (Optional) 


INTERPRET  ASSEMBLY  'DRAWING 


PERFORMANCE  OBJECTIVE: 

Given  orthographic  .and  Isometric  drawings  of  multiple  part  assemblies 
complete  with  dimensions,  tolerances,  symbols,  and  notations,  and  the 
necessa;ry  references  or  other  materials;  interpret  the  assembly  drawings. 
All  informiatlon  needed  to  machine  the  assembly  must  be  identified  from 
each  drawing. 


PERFORMANCE  ACTIONS:    (To  be  defined  by  instructor.) 


PERFORMANCE  STANDARDS: 


Interpret  given  assembly  drawings  Identifying  all  information 
needed  to  machine  the  assembly  such  as  dimensions,  tolerances, 
symbols,  and  notations. 


-  Define  assembly  drawings 

'    Explain  purpose  of  * balloons*  in  an  assembly  drawing. 
•    Explain  how  drawings  indicate  multiple  parts  joined  together, 
finishes,  parts,  material,  specifications,  and  tolerances. 

-  Describe  the  procedure  for  interpreting  an  assembly  drawing. 

-  Make  freehand  sketches  of  assemblies  and  subassemblies  using 
coordinate  paper  of  plain  paper  w^Lth  simple  drawing  equipment 
provided. 


SUGGESTED  INSTRUCTION  TIME:  Optional 


RELATED  TECHNICAL  INFORMATION: 
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UNIT  11.0 


TURRET  LATHE 


The  purpose  of  this  unit  Is  to  provide  secondary  machine  shop  students  with 
an  orientation  to  the  turret  lathe.  ^ 

The  turret  lathe  In  the  secondary  machine  shop  program  topically  will  vary 
according  tc  Its  age  and  condition  as  well  as  according  to  the  availability 
of  accessories  required  for  its  use. 

Therefore,,  this  unit  on  the  turret  lathe  may  be  considered  either  as  skill 
development  training  or  orientation  training.    In  addition,  ''nstructlonal 
and  maintenance  funds  at  the  secondary  level  have  not  encouraged  maintenance, 
equipping,  use  of  the  turret  lathe  for  training  . 

Optional  orientation  tasks  are  listed  at  the  back  of  this  unit  for  advanced 
or  Individual  training  on  the  turret  lathe. 
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MACHINE  SHOP 
TURRET  LAIHE 
SUGGESTED  INSTRUCTION 


TIMES 


MACHINE  SHOP 
UNIT/TASK 

Unit  IKO  TURRET  LATHE 

I* 

11.01  Identify  Ttirret  Lathe 

11.02  Clean  and  Lubricate  the 
Turret  Lathe 

11.03  Identify  Workholdlng  Devices 

11.04  Identify  Chucking  Operations 
on  the  Turret  Latha 

11.05  Identify  Standard  Tool  Holding 
Devices  for  Turret  Lathe 

11.06  Select  Cutting  Speed  and  feed 

11.07  Identify  Coolants 


SUGGESTED 
HOURS 


2 
2 


A 
4 

TOTAL  HOURS  24 
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TASK  LISTINGS 
MACHINE  SHOP 


UNIT/TASK  DESCRIPTION 
Unit  11.0  TURRET  LATHE 

11.01  (Identify  Turret  Lathe)    Glyen  a  turret  lathe  and  instructions; 
name  and  describe  the  function  of  the  parts  of  the  turret 

«         lathe  correctly. 

11.02  (Clean  and  Lubricate  the'  Turret  Lathe)    Given  a  turret  lathe 
and  maintenance/cleaning  Instructions  and  all  necessary  tools, 
cleaning  supplies,  and  materials;  clean  and  lubricate. 

11.03  (Identify  Vorkholding  Devices)    Given  several  types  of  workholding 
devices  for  the  turret  lathe,  identify  the  type  of. collet  and 
chuck  and  describe  function  of  the  device  to  the  satisfaction 

of  the  instructor.  . 

11.04  (Identify  Chucking  Operations  of  the  Turret  Lathe)    Given  a 
turret  lathe,  and  assigned  task,  stock,  chucks,  and  hand  , 
tools;  choose  ("he  correct  chuck  for  the  jpb  and  mount  the 
chuck  according  tp  correct  shop  procedures. 

11.05  (Identify  Standard  Tool  Holding  Devices  foV  Turret  Lathe) 
Given  an  assortment  of  standard  tool  holding  devices  for  the 
turret  lathe,  identify  and  describe  correctly  the  devices  to 
the  instructor's  standards. 

11.06  (Select  Cutting  Speed  and  Feed)    Given  a  workplace.  Job 
assignment  and  specifications,  turret  lathe,  accessories, 
tools  and  materials;  set  the  speed  and  feed  of  the  turret 
lathe  correctly  for  the  given  material.    The  speed  and  feed 
selected  must  be  acceptable  to  the  instructor. 

11.07  (Identify  Coolants)    Given  vorkpiece  to  cut  on  the  turret 
lathe  and  necessary  tools,  accessories,  and  materials;  select 
an  -appropriate  coolant  for  the  material  to  be  cut.  Performance 
must  meet  instructor's  standards. 
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UNIT  ,  11.0 
TASK  11.01 


TURRET  LATHE 
IDENTIFY  TURRET  LATHE 


FERFORMAIJ 


ZICZ  OBJECTIVE: 


Given  a  turret  lathe  and  Instructions;  name  and 
the  parts  of  the  turret  lathe  correctly. 


describe  the  function  of 


?ERFORMANCE  ACTIONS: 


11.0101     Identify  t;urret  lathe  parts 


and  their  functions: 


a.  Identify  advantages  of  turret  lathe. 

b.  Identify  disadvantages  of  turret  lathe. 

c.  Identify  special  features  of  the  turret  lathe: 

(1)  Trip  feed 

(2)  Stop  screws  „j 

d«     Describe  operations  which  can  be  performed  on 
the  turret  lathe.  «. 

e.     Identify  the, parts  of  a  given  turret  lathe  that 
Is  labeled. 


Identify  the  turret  lathe  Including  correct  Identification  of 
the  parts  of  a  given  lathe  to  the  Instructor's  standards. 


Identify/describe  parts  of  the  turret  lathe. 


^PERFORMANCE  STANDARDS: 


SUGGESTED  INSTRUCTION  TIME:    4  Hours 


RELATED  TECHNICAL  INFORMATION: 


366 


397 


UNIT  11.0 
TASK  11.02 


TURRET  LATHE 

CLEAN  AND  LUBRICATE  THE  TURRET  LATHE 


PERFORMANCE  OBJECTIVE: 

Given  a  turret  l&the  and  maintenance/cleaning  Instructions  and  all 
necessary  tools i  cleaning  supplies t  and  materials;  clean,  and  lubricate. 


PERFORMANCE  ACTIONS: 

11.0201  Assemble  cleaning  materials,  Instructions,  etc. 

11.0202  Disconnect  power. 

IIe0203     Clean  lathe  according  to  Instructions. 

II #0204     Lubricate  lathe  according  to  Instructions. 

PERFORMANCE  STANDARDS: 

•    Clean  and  maintain  the  turret  lathe  according  to  manufacturer's 
or  Instructor's  standards  (shop  procedures)  by  cleanlngi 
lubrlcantlngi  leveling i  and  joaklng  adjustments  as  Instructed « 


SUGGESTED  INSTRUCTION  TIME:    2  Hours 


RELATED  TECHNICAL  INFORMATION: 

-  Explain  the  value  of  a  shop  maintenance  schedule* 

-  Describe  hov  to  clean  the  turret  lathe. 

-  Describe  the  procedure  for  lubricating  a  lathe. 

-  Identify  acceptable  types  of  cleaning  solvents. 

-  Identify  acceptable  lubricants  and  greases. 

-  Identify  safety  hazards  of  the  turret  lathe: 

a.  Machine  speed 

b.  Chip  guards 

c.  Personal  safety  devices  such  as  clothing 

d.  Safe  operating  procedures  for  the  turret  lathe 

e.  Starting  and  stopping  the  l£^the 
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UNIT  11.0 
TASK  11.03 


TURRET  LATHE 

IDENTIFY  WORKHpLDING  DEVICES 


PERFORMANCE  OBJECTIVE: 

Given  several  types  of  workholdlng  devices  for  the  turret  lathe»  Identify 
the  type  of  collet  and  chuck  and  describe  the  function  of  the  device  to 
the  satisfaction  of  the  Instructor. 


PERFORMANCE  ACTIONS: 

11.0301  Identify  types  of  chucks  and  collets  used  on  the 
turret  lathe  In  the  machine  shop* 

(NOTE:       The  age,  condition,  and  accessories  of  the 
turret  lathe  available  for  training  will 
v-ary  and,  therefore,  this  task  will 
require  local  adaptation.) 

11.0302  Describe  functions  of  selected  workholdlng  devices 
used  with  the  turret  lathe. 


PERFORMANCE  .'iTANDARDS: 

-    Identify  workholdlng  devices  used  by  the  shop  turret  lathe  and 
describe  the  function  of  the  devices  to  the  standards  of  the 
Instructor. 


SUGGESTED  INSTRUCTION  TIME:    2  Hours 


RELATED  TECHNICAL  INFORMATION: 

-  Describe  the  collet  chuck. 

-  Describe  the  three-Jaw  chuck. 

-  Describe  the  four-jaw  chuck. 

-  Describe  bar  chucks. 

-  Describe  closing  type  collet  chuck. 

-  Describe  spring  type  collets: 

a.  Push  out  type 

b.  Draw  back  type 

c.  Stationary  type 

-  Describe  power  operated  collet  chuck. 
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UNIT  11.0 


TASK  lUOA 


TURRET  LATHE 


IDENTIFY  THUCKING  OPERATIONS  ON  THE 
TURRET  LATHE 


PERFORMANCE  OBJECTIVE: 

Given  a  turret  lathei  an  assigned  taski  stocki  chucks i  and  hand  tools; 
choose  the  correct  chuck  fofr  the  Job  and  mount:  the  chuck  according  to 
correct  shop  procedures* 


PERFORMANCE  ACTIONS: 


11*0401     Choose  an  appropriate  chuck  ijt  a  specified  Job  and 
mount  it  on  the  turret  lathe* 


For  a  given  Job|  select  the  correct  chuck  and  mount  it  on  the 
turret  lathe  according  to  shop  practices* 


Choose  a  holding  device  for  chucking  work. 

Describe  the  purpose  of  holding  devices  in  chucking. 

Identify  the  following  types  of  chucks: 

a*  Universal 

b*  Independent 

c*  Combination 

d.      Power  operated  types 

Explain  the  function  of  chuck  Jaws* 

Describe  how  to  mount  a  chuck* 

Describe  how  to  select  a  chuck* 


PERFORMANCE  STANDARDS: 


SUGGESTED  INSTRUCTION  TIME:    4  Hours 


RELATED  TECHNICAL  INFORMATION: 
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UNIT 


11.0 


TURRET  LATHE 


TASK 


11.05 


IDENTIFY  STANDARD  TOOL  HOLDING 
DEVICES  FOR  TURRET  LATHE 


PERFORMANCE  OBJECTIVE: 

Given  an  assortment  of  standard  toolholdlng  devices  for  the  turret 
lathe,  Identify  and  describe  correctly  the  devices  to  the  Instructor's 
standards. 


PERFORMANCE  ACTIONS: 


11.0501     Identify  standard  turret  lathe  toolholdlng  devices 
available . 


Identify  standard  toolholdlng  devices  for  the  turret  lathe  to 
the  standards  of  the  Instructor. 


Identify  the  objectives  of  a  turret  lathe  Job. 

Describe  the  elements  of  production  time. 

Identify/describe  universal  tooling  equipment. 

Describe/explain  Indexing. 

Explain  the  arrangement  of  tools. 

Identify  types  of  tools  and  how  they  are  applied. 

Identify  safety  considerations. 


PERFORMANCE  STANDARDS: 


SUGGESTED  INSTRUCTION  TIME:    A  Hours 


RELATED  TECHNICAL  INFORMATION: 


370 


401 


UNIT  11.0 
TASK  11.06 


TURRET  LATHE 

SELECT  CUTTING  SPEED  AND  FEED 


PERFORMA'  CE  OBJECTIVE: 

Given  a  workplece,  job  asslgiment  and  specifications,  turret  lathe, 
accessories (tools  and  materials;  set  the  speed  and  feed  of  the  turret 
correctly  for  the  given  material.    The  speed  and  feed  selected  must  be 
acceptable  to  the  instructor. 

PERFORMANCE  ACTflONS: 

11.0601     Set  the  turret  lathe  speeds  and  feeds  for  a  given 
job. 


PERFORMANCE  STANDARDS: 


Select  cutting  speed  and  feed  for  a  giveu  Job  and  to  meet  the 
standards  of  the  instructor. 


Identify  factors  which  affect  speed  and  feed. 

Describe  how  to  determine  feed  and  speed. 

Describe  how  to  set  feed  and  speed  on  turret  lathe. 

Describe  the  relationship  of  quantity  of  parts  verses  speed  of 

operation. 


SUGGESTED  INSTRUCTION  TIME:    A  Hours 


RELATED  TECHNICAL  INFORMATION: 
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UNIT  11.0  TURRET  LATHE 

TASK  11.07  IDENTIFY  COOLANTS 


PERFORMANCE  OBJECTIVE: 

Given  vorVplec«  to  cut  on  the  turret  lathe  and  necessary  tools, 
accessories,  and  materials;  select  an  appropriate  coolant  for  the 
material  co  be  cut*    Performance  must  meet  Instructor's  standards* 


PERFORMANCE  ACTIONS: 


11*0701     Choose  appropriate  coolant  for  a  given  workplece  to 
be  cut  on  the  turret  lathe. 


PERFORMANCE  STANDARDS: 

-  Identify  coolants  and  select  an  appropriate  coolant  or  cutting 
compound  for  a  given  workplece  to  be  cut  on  the  turret  lathe. 

-  Performance  must  be  to  the  Instructor's  standards. 


SUGGESTED  INSTRUCTION  TIME:    4  Hours 


RELATED  TECHNICAL  INFORMATION: 

-  Describe  purpose  of  coolants. 

-  Describe  procedure  for  using  a  coolant 
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ADDITIONAL  TASKS  FOR  TURRET  LATHE  (Orientation  task  unless  otherwise 

specified.) 


(GIVEN:     Turret  lathe,  necessary  accessories',  equipment,  tools,  materials, 
workplace,  and  Job  specifications,  as  well  as  Instruction.) 

FACE  TO  SPECIFIED  DIMENSIONS  AND  FINISH 

-  Describe  facing 

-  Identify  facing  tools 

-  Describe  the  direction  of  the  cut  for  finish  facing 

-  Describe  how  to  grind  the  facing  tool 

-  Identify  facing  problems 

-  Explain  how  to  choose  the  appropriate  turret 

-  Describe/demonstrate  how  to  set  up  the  turret  lathe  fo^  facing 


FORM  CUT  ASSIGNED  WORKPIECE  TO  SPECIFIED  DIMENSIONS 
Describe  forming 

Explain  how  to  make  combining  cuts  with  a  forming  tool 
Describe  types  of  forming  cutters 
Describe  how  to  grind  a  forming  tool 
Identify  materials  which  can  be  form  cut 
Describe  finish  forming 
Explain  how  to  use  coolants 
Describe  the  procedure  for  form  tooling 
Identify  safety  considerations 


TURN  WORKPIECE  SPECIFIED  r.IMENSIONS:  GRIND  TOOLS  TO  CORRECT  ANGLES  AND 
SET  UP  BAR  TURNER  CUTTERri"ON  LATHE  "  ' 

-  Describe  the  use  of  cutter  bar  tools 

-  Describe  how  to  set  angles  of  bar  tools  cutter 

>  Describe  how  to  position  and  adjust  rolls  for  bar  turning 

-  Describe  the  purpose  of  rollers  on  the  rest 

-  Describe  use  of  V-back  rests 

-  Describe  how  to  use  tool  gauges 


DRILL  SPECIFIED  HOLE(S)  IN  WORKPIECE  TO  SPECIFIED  DIMENSIONS 

-  Select  drills  for  given  jobs 

-  Describe  how  to  produce  accurate  holes 

-  Describe  how  to  start  drills 

-  Explain  the  use  of  drill  holding  devices 

-  Describe  speeds  and  feeds  of  the  chuck 
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BORE  DRILLED  HOLE  IN  WORKPIECE  TO  SPECIFIED  DIMENSIONS 


-  Identify  boring  fool 

-  Describe  how  to  bore  drilled  holes 

-  Describe  how  to  ream  holes 

-  Identify  types  of  boring  tool 

-  Identify  type  and  use  of  boring  bar 

-  Describe  use  of  a  boring  bar 

-  Describe  use  of  boring  bar  sleeves 

-  Describe  adjustable  boring  toolholder 

-  Describe  double-end  tools 

-  Explain  proc.edures  for  boring 

# 

REAM  A  DRILLED  HOLE  TO  SPECIFIED  DIMENSIONS 

-  Describe  reamers 

-  Identify  types  of  reamers 

-  Identify  reamer  holders 

-  Explain  proceduriAs  for  starting  a  reamer 


CUT  A  CHAMFER  OR  GROOVE  TO  SPECIFIED  DIMENSIONS  WITH  A  GIVEN  TOOL 

-  Describe  chamfering  on  turret  lathe 

-  Identify  chamfering  tools 

-  Describe  how  to  use  a  cut-off  tool 

-  Describe  how  to  use  threading  tools 

-  Explain  grooving  process 


CUT  THREADS  TO  SPECIFIED  DIMENSIONS 

-  I<f.entlfy  dies 

-  Identify  tapti 

-  Describe  chasing  attachments 

-  Describe  how  to  cut  thi^^ads  using  turret 

-  Describe  how  to  cut  large  threads  with  single  point  tools 

-  Explain  leadlng-on  attachments 

-  Identify  types  of  taps  and  dies 

-  Describe  how  to  mount  die  heads 

-  Explain  how  to  make  roughing  and  finished  cuts 

-  Desctlbe  roughing  and  finishing  attachments 


UNIT  12.0 


SURFACE  GRINDER 


(NOTE:       Bench  and  pedestal  grinders  are  described  In  a  separate  unit.) 

Grinder  operations  on  the  lathe  are  Included  In  the  unit  concerning  the 
engine  lathe. 

The  purpose  of  this  unit  concerning  the  surface  grinder  Is  to  lnt.'oduce 
the  secondary  student  to  the  surface  grinder  and  provide  the  graduate 
with  basic  skills  in  Inspecting,  cleaning,  setting  up,  and  using  the 
surface  grinder.    The  skill  level  described  is  Introductory  and  typically 
the  secondary  graduate  vlll  be  competent  only  In  the  use  of  the  surface 
grinder  for  grinding  flat  surfaces. 
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MACHINS  SHOP 
SURFACE  GRINDER 
SUGGESTED  INSTRUCTION  TIMES 


MACHINE  SHOP  SUGGESTED 

UNIT /TASK  HOURS 

Unit  12.0  SURFACE  GRINDER 

12.01        Inspect  and  Clean  a  Surface  Grinder  3 

'\2,02        Sec  Up  Surface  Grinder  for 

Flat  Surface  Operation  6 

12.03        Grind  Flat  Surfaces  15 

TOTAL  HOURS  24 
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TASK  LISTINGS 
MACHINE  SHOP 


UNIT/TASK  "  DESCRIPTION 

Unit  12.0  SURFACE  GRINDER     '  ^ 

12.01  (Inspect  and  Cltan  a  Surface  Grinder)    Given  a  hurlzontal* 
spindle  surface  grinder,  manual  or  operator's  Instructions, 
cleaning  materials  selected  by  the  Instructor,  and  the  necessary 
hand  tools  and  equipment;  Inspect  and  clean  the  surface 
grinder  according  to  the  manufacturer's  (or  Instructor's) 

•  specifications.  The  surface  grinder  and  surrounding  area  mSst 
be  free  of  metal  chips,  excess  lubricant  or  cutting  fluid,  and 
foreign  material. 

12.02  (Set  Up  Surface  Grinder  for  Flat  Surface  Operation)    Given  a 
horlzontal'-sp indie  surface  grinder,  operator's  instructions, 
set  up  specifications,  workplaces,  grinding  wheels,  magnetic 
chuck^  and  the  necessary  hand  tools,  measuring  instruments, 
and  materials;  sat  up  the  surface  grinder  for  flat  surfacing 
operations.    The  workplece,  magnetic  chuck,  and  grinding  wheel 
must  be  aligned  with  the  table  '<■/-  .001  inch.    The  correct 
grinding  wheel  must  be  selected  and  mounted  on  the  wheel 
spindle  so  that  the  wheel  turns  true.  > 

12.03  (Grind  Flat  Surfaces)    Given  workpleces  requiring  flat 
surfaces  machined  to  a 'surf ace  expressed  in  micro-inches, 
dimensioned  blueprints  or  drawings,  grinding  specifications, 
grinding  wheels,  magnetic  chuck,  and  the  necessary  hand  tools, 
attachments,  accessories,  measuring  instruments,  and  materials; 

y         grind  the  flat  surfaces  using  the  horizontal-spindle  surface 
grinder.    The  workpleces  must  be  surface  ground  to  specifi- 
cations with  a  tolerance  identified  by  the  Instructor. 
(32-125  micro-inches  if  not  specified). 


408 


UNIT  12.0  SURFACE  GRINDER 

TASK  12.01  INSPECT  AND  CLEAN  A  SURFACE  GRINDER 


RINp] 


PERFORMANCE  OBJECTIVE: 

Given  a  horlzontal-splndle  surf act  grinder,  manual  or  operator's 
Instructions,  cleaning  materials  selected  by  the  Instructor,  and  the 
necessary  hand  tools  and  equipment;  Inspect  and  clean  the  surface 
grinder  according  to  the  manufacturer's  (or  Instructor's)  specifi- 
cations.   The  surface  grinder  and  surrounding  area  must  be  free  of  metal 
chips,  excess  lubricant  or  cutting  fluid,  and  foreign  material. 

PERFORMANCE  ACTIONS: 

12.0101  Identify  surface  grinder  as  horizontal  or  vertical 
spindle. 

12.0102  Identify  major  parts  of  surface  grinder  to 
Instructor's  standards. 

12.0103  Inspect  surface  grinder  to  Instructor's;  standards.  . 

12.0104  Clean  surface  grinder  according  to  recommendations 
of  manufacturer  or  Instructor. 


PERFORMANCE  STANDARDS: 

-    Inspect  and  clean  a  surface  grinder  to  specifications  given  so 
that  the  machine  and  surrounding  area  are  free  of  metal  chips, 
.  excess  lubricant  or  cutting  fluid,  and  foreign  material. 


SUGGESTED  INSTRUCTION  TIME:    3  Hours 


\ 


RELATED  TECHNICAL  INBORMATION: 

-  ORIENTATION  T6  SURFACE  GRINDER:  ^ 

-  Identify  type  of  surface  grinder:    Vertical  or  horizontal 

-  Identify  major  parts  of  surface  grinder  such  as  the  base, 
column,  saddle,  table,  wheelhead,  and  operating  controls 
such  as  table  handwheel,  wheel  feed  handwheel,  crossfeed 
handvheel,  and  other  controls.  > " 

-  CLEANING  A  SURFACE  GRINDER; 

-  ^Explain  reasons  for  performing  routine  Inspection  and 
cleaning  of  the  surface  grinder. 

-  Identify  materials  recommended  by  manufacturer  or 
Instructor  for  cleaning  surface  grinder. 

-  Identify  safety  considerations. 
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UNIT  12.0  SURFACE  GRINDER 


TASK^         12.01  INSPECT  AND  CLEAN  A  SURFACE  GRINDER 


RELATED  TECHNICAL  INFORMATION  (Con't.): 

« 

-  Dascrlb*  procedures  for  Inspecting  and  cleaning  the 
surface  grinder. 

-  Review  manufacturer's  recommendations/specifications  for 
the  iiiachlne. 

-  Assemble  cleaning  materials «  tools. 

-  Turn  power  off  to  machine. 

-  Clean  grinder: 

^     a.     Remove  chips  with  brush. 

b.     Clean  machine  with  cleaner  and  rags. 

-  Lubricate  grinder  according  to  Instructions  provided 
(manufacturer's  Information  or  Instructor's  standafrds): 

a.  Oil  In^oll  cups. 

b.  Grease  fittings. 

c.  '  Oil  slides  and  machined  surfaces  lightly. 

-  Remove  grinding  wheel: 

a.  Ring  test  for  cracks. 

b.  Replace  wheel  If  It  Is  damaged. 

c.  Check  blotters  and  flanges. 

-  Replace  wheel  and  check  wheel  cover  and  guards: 

a.  Never^mount  a  wheel  without  using  washers  of  some 
compressible  material. 

b.  Never  force  wheels  on  mounting. 

c.  Take  care  In  tightening  nut  agalnart  flange. 

d.  If  necessary,  with  Instructor's  permission,  dress 
wheel  that  Is  glazed  or  "loaded." 

-  Check  extjaust  system.  If  applicable. 

-  Inspect  grinder  and  surrounding  area. 
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UNIT  12.0 


SURFACE  GRINDER 


TASK  12.02  SET  UP  SURFACE  GRINDER  FOR  FLAT 

SURFACE  OPERATION 


PERFORMANCE  OBJECTIVE: 

Given  a  horlzontal-splndlt  surface  grinder,  operator's  Instructions,  set 
up  specifications,  vorkpleces,  grinding  wheels,  magnetic  chuck,  and  the 
necessary  hand  tools,  measuring  Instruments,  and  materials;  set  up  the 
surface  grinder  for  flat  surfacing  operations.    The  vorkplece,  magnetic 
chuclcj^and  grinding  wheel  must  be  aligned  with  the  table        .001  Inch. 
,The..cof:rect  grinding  wheel  must  be  selected  and  mounted  on  the  wheel 
splndlb  so  that  the  wheel  turns  true. 


PERFO^iMANCE  ACTIONS: 

12.0201  Set  up  surface  grinder  for  desired  operation. 

12.0202  Prepare  grinding  wheel  for  operation. 

12.0203  Select  holding  device  and  mount  It  on  grlr.der. 

12.0204  Mount  workplece. 

(See  procedures  outlined  In  Grinding  Technology ,  by 
Oswald,  Delmar  Publishers,  pp.  107-110.) 

PERFORMANCE  STANDARDS: 

-  Set  up  the  surface  grlndor  for  a  flat  surface  operation. 

-  The  workplece,  magnetic  chuck,  and  grinding  wheel  must  be 
aligned  with  the  table  *h  '001  Inch. 

-  The  correct  grinding  wheel  must  be  selected  and  mounted  on, the 
wheel  spindle  so  that  the  wheel  runs  true. 

SUGGESTED  INSTRUCiiON  TIME:    6  Hours 


RELATED  TECHNICAL  INFORMATION: 

-  Identify  the  basic  parts  and  controls  of  the  surface  grinder. 

-  Identify  applications  for  machining  with  a  surface  grinder. 

-  Define  surfuce  finish  and  explain  how  to  measure  a  finish  in 
mlcro-liiches . 

-  Explain  purpose  of  table  reverse  dogs. 

-  Explain  how  to  set  up  magnetic,  electromagnetic,  and  sine 
chucks  on  a  surface  grinder. 


UNIT 


12.0 


SURFACE  GRINDER 


TASK 


12.02 


SET  UP  SURFACE  GRINDER  FOR  FLAT 
SURFACE  OPERATION 


RELATED  TECHNICAL  INFORMATION  (Con't.): 

-  D«fln«  proctdurt  for  setting  up  a  surface  grinder. 

-  Explain  how  to  mount  flat,  thin,  short,  and  non-magnetic 
workplaces. 

-  Explain  why  grinding  wheel  should  clear  the  workplece  at  each 
end  by  approximately  1  Inch. 

-  Identify  safety  considerations. 
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UNIT  12.0 
TASK  12.03 


SURFACE  GRINDER 
GRIND  FLAT  SURFACES 


PERFORMANCE  OBJECTIVE: 

Given  workpltc«8  requiring  flat  surfaces  machined  to  a  surface  expressed 
In  micro-Inches,  dimensioned  blueprints  or  drawings,  grinding  specifi- 
cations, grinding  wheels,  magnetic  chuck,  and  the  necessary  hand  tools, 
attachments,  accessories,  measuring  Instruments,  and  materials;  grind 
the  flat  surfaces  using  the  horlzontal-splndle  surface  grinder.  The 
workpleces  must  be  surface  ground  to  specifications  with  a  tolerance  of 
32-125  micro-inches. 


PERFORMANCE  ACTIONS: 

t 

12.0301  Select  proper  grinding  wheel  for  job. 

12.0302  Mount  grinding  wheel  on  spindle. 

12.0303  True  and  dress  grinding  wheel  as  required. 

12.0304  Examine  magnetic  chuck  for  burrs,  removing  them  as 
required. 

12.0305  *  Remove  all  burrs  from  workplece. 

12.0306  Place  a  piece  of  paper  slightly  larger  than  the 
workplece  In  the  center  of  the  chuck. 

12.0307  Mount  workplece  and  energize  chuck,  and  check  that 
It  Is  securely  zastened. 

12.0308  Adjust  table  reverse  dogs  so  that  center  of  grinding 
wheel  cle&rs  each  end  of  work  by  about  1  Inch. 

12.0309  Set  crossfeed  for  type  of  grinding  operation. 
(Generiily  .030  to  .050  feed  Is  a  starting  point.) 

12.0310  Adjust  table  by  hand  until  edge  of  grinding  wheel 
oveclapd  workplece  by  about  1/8  Inch. 

12.0311  Start  grinder. 

12.0312  Carefully  lower  wheelhead  until  grinding  wheel  Just 
sparks  work.    Then,  raise  wheel  .005  inch  to  clean 
any  high  spots  on  work.    (Alternate  method:  With 
table  moving,  lower  wheelhead  until  wheel  sparks  on 
high  spot  of  workplece.) 
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UNIT  12.0 
TASK  12.03 


SURFACE  GRINDER 
GRIND  FLAT  SURFACES 


PERFORMANCE  ACTIONS  (Con ' C . ) : 


12.0313  Feed  entire  workplece  across  wheelface  to  check  for 
high  spots. 

12.0314  Lower  vheelheAd  .002  -  .005  Inch  for  roughing  cut. 
(Reduce  table  speed  when  taking  roughing  cuts.) 

12.0315  Apply  coolant  tc  clean  grinding  wheel  and  cool 
workplece  (If  machine  has  coolant  system). 

12.0316  Engage  crossfced  and  take  roughing  cut  across 
workplece. 

12.0317  Prior  to  setting  the  depth  of  cut  (to  prevent 
grinding  surface  from  being  damaged) ,  check  to 
ensure  that  the  grinding  wheel  completely  clears  the 
edge  of  the  workplece. 

12.0318  Take  the  necessary  rough  cuts  to  remove  machine 
marks  and  bring  work  close  to  required  specifications. 

12*0319     Finish  dress  grinding  wheel. 

12.0320  Lower  wh<iel  .00^ to  .001  Inch  for  finish  cut. 

12.0321  Adjust  table  traverse  speed  to  produce  finish 
desired. 

12.0322  Shut  off  coolant  and  stop  table. 

12.0323  Allow  wheel  to  revolve  for  about  1/2  minute  to 
remove  coolant. 

12.0324  Shut  off  grinder. 


PERFORMANCE  STANDARDS: 

-    Grind  flat  surfaces  to  specifications  with  a  tolerance  of 
32-125  micro-inches. 


SUGGESTED  INSTRUCTION  TIME:     15  Hours 
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UNIT 


12.0 


SURFACE  GRINDER 


TASK 


12.03 


GRIND  FLAT  SURFACES  (Con't.) 


RELATED  TECHNICAL  INFORMATION: 

-  Idtntlfy  setup  requirements  for  grinding  flat  surfaces  on 
surface  grinder. 

-  Explain  how  to  dreos  a  grinding  wheel  for  a  flat  surface 
operation. 

>  Identify  coolant  used  In  surface  grinding. 

-  Describe  the  procedure  for  grinding  a  flat  surface. 

>  Explain  vhy  the  grinding  wheel  should  overlap  che  edge  of  a 
workplace  during  flat  surfacing. 

<-   Explain  why  high  spots  are  ground  off  before  the  workplece  Is 
flat  surfaces. 

>  Explain  hov.T  to  make  roughing  and  finishing  cuts  with  the 
surface  grinder. 

-  Identify  safety  considerations. 

>  Principles  of  plain  grinding. 

-  Principles  of  face  grinding. 

POSSIBLE  EXPANSION  OF  TECHNICAL  TOPICS: 

-  Groove  and  flute  grinding. 

-  Profile  or  form  grinding. 


Step  grinding. 
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TASKS  OMITTED  FROM  SURFACE  GRINDING  UNIT 


(SECONDARY  LEVEL) 


These  task  nay  b«  Includad  at  the  option  of  the  Instructor. 
GRIND  VERTICAL  SURFACES 

Given  a  horlzontal-splndle  surface  grinder  set  up  for  grinding  vertical 
surfaces,  vorkpieces  requiring  vertical  surfaces  machined  to  a  surface 
finish  expressed  in  mlcro^inches,  dimensioned  blueprints  or  drawings, 
grinding  specifications,  grinding  vheels,  a  magnetic  chuck,  and  the 
necessary  hand  tools,  attachments,  accessories,  measuring  instrtiinents, 
and  materials;  grind  the  vertical  surfaces.    The  vorkpieces  must  be 
ground  to  specifications  with  a  tolerance  of  32-125  micro-inches. 


SQUARE  WORKPIECE 

Given  a  horltontal-spindle  surface  grinder,  workpiece  that  requires 
grinding  on  all  sides  to  a  surface  finish  expressed  in  micro-Inches,  a 
detail  drawing,  grinding  specifications,  grinding  wheels,  a  magnetic 
chuck  and  angle  plate,  and  the  necessary  hand  tools,  attachments, 
accessories,  measuring  instruments,  and  materials;  square  the  workpiece 
by  surface  grinding  on  all  sides.    The  workpiece  must  be  ground  square 
(+/-  5  minutes)  and  parallel  (^7-  .002  Inch)  and  surface  finished  to 
specified  requirements  expressed  in  32-125  micro-inches. 


GRIND  ANGULAR  SURFACES 

Given  a  horizontal-spindle  surface  grinder  set  up  for  angular  grinding, 
workpieces  requiring  angular  surfaces  ground  to  a  surface  finish 
expressed  in  micro-inches,  detail  drawings,  grinding  specifications, 
grinding  wheels,  a  magnetic  chuck,  angle  plate,  sine  bar,  gauge  blocks, 
and  the  necessary  hand  tools,  attachments,  accessories,  measuring 
Instruments,  and  materials,  grind  the  angular  surfaces.    The  workpieces 
must  be  ground  to  specifications  with  a  tolerance  of  32-125  micro-inches. 
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UNIT  13.0 


SHAPER 


The  objective  of  this  unit  on  the  shaper  machine  is  to  provide  the 
student  with  knowledge  on  how  to  set  up  a  shaper  and  make  rough  and 


finished  cuts* 


417 


MACHINE  SHOP 
SHAPER 

SUGGESTED  INSTRUCTION  TIME 


MACHINE  SHOP 
UNIT/TASK 

Unit  13.0  SHAFER 

13.01  Inspect  and  Clean  a  Shaper 

13.02  Identify  Types,  Sizes,  Construction, 
Specifications,  Nomenclature,  and 
Range  of  Work  for  Shapers 

13.03  Set  Up  Shaper  for  Machining 
Operations,  Set  Speed,  and  Feed 

13. OA        Make  a  Rough  and  Finished 
Horizontal  Cut 

13.05  Shape  Flat  Surfaces 

13.06  Shape  Angular  Surfaces 


SUGGESTED 
HOURS 


6 
3 
6 

TOTAL  HOURS  29 


ERIC 
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TASK  LISTINGS 
MACHINE  SHOP 


UNIT/TASK  „ 


DESCRIPTION 


Unit  13.0  SHAFER 


13.01 


13.02 


13.03 


13.04 


% 


(Inspect  and  Clean  a-  Shaper)    Given  a  horizontal  shaper, 
operator's  Instructions,  cleaning  materials,  and  the  necessary 
hand  tools  or*  equipment;  Inspect  and  clean  the  shaper  and 
according  to  instructions  given.    The  shaper  and  surrounding 
area  must  be  £ree  of  metal  chips,  excess  lubricant  and  cutting 
fluid,  and  foreign  material. 

(Identify  Types,  Sizes,  Construction,  Specifications, 
Nomenclature,  and  Ranges  of  Work  for  Shapers)    Given  a  shaper 
with  parts  marked  or  tagged,  identify  each  part  tagged  and 
describe  the  function  of  each  part  with  100  percent  accuracy. 

(Set  Up  Shaper  for  Machining  Operations,  Set  Speed  and  Feed) 
Given  a  horizontal  shaper,  setup  specifications,  workpleces, 
cutting  tools  and  attachments,  a  dial  indicator,  and  the 
necessary  hand  tools,  measuring  Instruments,  and  materials;* 
set  up  the  shaper  for  various  machining  operations.  The 
correct  cutting  tools  must  be  selected,  secured,  and  aligned. 
The  workplece,  attachments,  and  cutting  tools  must  be  aligned 
with  the  table  and  toolhead  to  specifications  with  a  tolerance 
of  +/-  .001  inch. 

For  given  shaper  operation,  calculate  speed  and  feed  and  set 
machine  up  within  10  percent  of  Instructor's  calculations, 
conforming  to  Machinery's  Handbook. 

Set  up  shaper,  align  shaper  attachments,  workplece,  and 
cutter.    Cutting  toolhead  and  side  clearance  must  be  within  4 
degrees.    Ram  stroke  must  clear  workplece  on  forward  stroke  by 
1/4  inch,  and  1/2  inch  on  return  stroke. 

(Make  a  Rough  and  Finished  Horizontal  Cut)    Given  a  horizontal 
Shaper  with  a  workplece  mounted  using  a  vise  and  parallel 
bars,  a  detail  drawing,  shaping  specifications  for  horizontal 
roughing  cuts>  an  assortment  of  shaper  cutting  tools  and 
holders,  and  the  necessary  hand  tools,  measuring  instructions, 
and  materials;  make  roughing  cuts  in  the  workplece.    The  stock 
must  be  rough  cut  to  specified  depth  to  cut  using  consecutive 
1/8  inch  cuts.    The  coughing  cuts  must  allow  for  finishing  cut 
of  .005  inch. 

Given  a  horizontal  shaper  with  a  workplece  mounted  using  a 
vise  and  parallel  bars,  a  detail  drawing,  shaping  specifica- 
tions for  horizontal  finishing, cuts,  an  assortment  of  shaper 
cutting  tools  and  holders,  and  the  necessary  hand  tools, 
measuring  Instruments,  and  materials,  make  finishing  cuts 


ERIC 


using  consecutive  .005  Inch  cutSf  with  a  tolerance  of  .005 
Inch  for  dimensions. 

(Shape  Flat  Surfaces)    Given  a  horizontal  shaper»  workpleces 
requiring  flat  surfaces^  detail  drawlngs»  shaping  specifi- 
cations »  cutting  tools  and  holders »  attachments »  and  the 
necessary  hand  tools^  measuring  Instruments »  and  materials; 
shape  flat  surfaces  on  the  workpleces.    The  workpleces  must  be 
machined  to  specifications  with  a  tolerance  of        .001  lnch« 

(Shape  Angular  Surfaces)    Given  a  horizontal  shaper^ 
workpleces  requiring  angular  surfaces»  detail  drawings » 
shaping  specifications »  cutting  tools  and  holders »  attach- 
ments »  and  the  necessary  hand  tools »  measuring  InstnimentSf 
and  materials;  shape  angular  surfaces  on  the  workplece.  The 
workpleces  must  be  machined  to  specifications  with  a  tolerance 
of        1/2  degree. 
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UNIT  13.0 
TASK  13.01 


SHAPER 

INSPECT  AND  CLEAN  A  SHAFER 


PERFORMANCE  OBJECTIVE: 

Given  a  horizontal  shapar,  oparator's  instructions »  cleaning  materials » 
and  the  necessary  hand  tools  or  equlpaent;  Inapect  and  clean  the  shaper 
according  to  instructions  given.    Th^  shaper  and  surrounding  area  must 
be  free  o£  metal  chips,  excess  lubricant  and  cutting  fluid,  and  foreign 
material. 


PERFORMANCE  ACTIONS: 


13.0101  Review  specifications  for  cleaning  shaper. 

13.0102  Assemble  materials,  tools,  etc.,  required  to  clean 
shaper • 

13.0103  Inspect  shaper  for  maintenance  needs,  etc. 

13.0104  Clean  and  care  for  the  shaper  to  specifications 
making  necessary  adjustments  and  providing  dally 
maintenance. 


Inspect  and  clean  a  shaper  according  to  instruction  provided 
and  so  that  the  surrounding  area  is  free  of  metal  chips, 
excess  lubricant  and  cutting  fluid,  and  foreign  material. 


Explain  reasons  for  performing  routine  inspection  and  cleaning 
of  shaper. 

Describe  procedure  for  inspecting  and  cleaning  a  shaper. 
Identify  materials  used  to  clean  the  shaper. 
Identify  safety  considerations. 

Manufacturer's  specifications  for  cleaning  shaper. 


PERFORMANCE  STANDARDS: 


SUGGESTED  INSTRUCTION  TIME:    2  Hours 


RELATED  TECHNICAL  INPORMATION: 
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UNIT  13.0 


SHAFER 


TASK  13.02  IDENTIFY  TYPES,  SIZES,  CONSTRUCTION, 

SPECIFICATIONS,  NOMENCLATURE,  AND 
RANGES  OF  WORK  FOR  SHAPERS 


PERFORMANCE  OBJECTIVE: 


Given  a  shaper  with  parts  marked  or  tagged.  Identify  each  part  tagged 
and  describe  the  function  of  each  part  with  100  percent  accuracy. 


PERFORMANCE  ACTIONS: 

13.0201  Identify  the  parts  and  components  of  the  shaper. 

13.0202  Describe  function  of  each  part  with  100  percent 
accuracy  and  meet  Instructor's  standards. 

PERFORMANCE  STANDARDS: 

-    Identify  shaper  parts  tagged  and  describe  the  function  of  each 
part  to  the  Instructor's  standards  with  100  percent  accuracy. 

i ' 

SUGGESTED  INSTRUCTION  TIME:    6  Hours 


RELATED  TECHNICAL  INFORMATION: 

-  Describe/Identify: 

-  Function  of  shaper  (cuts  that  can  be  made) 

-  Ram  motion 

-  Type  shaper:    Horl2ontal  or  vertical 

-  Ratchet  and  paw  mechanism 

-  Work  table 

-  Clapper 

-  Apron 

-  Power  rapid-traverse  lever 

-  Gib  dnd  gib  adjustments 

-  Collants  and  cutting  fluids 
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UNIT  13.0  SHAPER 

TASK  13.03  SET  UP  SHAPER  FOR  MACHINING 

OPERATIONS »  SET  SPEED  AND  FEED 


PERFORMANCE  OBJECTIVES: 

Giv«n  a  horizontal  shapar,  satup  spaclf Icatlons,  workplecas,  cutting 
tools  and  attachmtnts ,  a  dial  Indicator »  and  the  necessary  hand  tools, 
measuring  instruments,  and  materials;  set  up  the  shaper  for  various 
machining  operations.    The  correct  cutting  tools  must  be  selected, 
secured,  and  aligned.    The  workplece,  attachments,  and  cutting  tools 
must  be  aligned  with  the  table  and  tool  head  to  specifications  with  a 
tolerance  of  •*•/-  .001  inch. 

For  given  shaper  operation,  calculate  speed  and  feed  and  set  machine  up 
within  10  percent  of  Instructor's  calculations,  conforming  to 
Machinery's  Handbook. 

Set  up  shaper,  align  shaper  attachments,  workplece,  and  cutter.  Cutting 
tool  head  and  side  clearance  must  be  within  4  degrees.    Ram  stroke  must 
clear  workplece  on  forward  stroke  by  1/A  inch,  and  1/2  inch  on  return 
stroke. 


PERFORMANCE  ACTIONS:  . 

13.0301  Select  and  set  machine  speed: 

a.  Identify  and  classify  workplece  material. 

b.  Determine  desired  cutting  speed  by  using 
formula  or  table. 

c.  Using  formula,  approximate  machine  speed  in 
cutting  strokes  per  minute. 

d.  Set  driving  gear  or  butt  wheel  to  proper 
machine  speed. 

13.0302  Seleet  and  set  for  cutting  speed: 

a.  Identify  and  classify  material  of  workplece. 

b.  Identify  cutter  material  to  be  used. 

c.  Determine  cutting  speed  by  using  table 
specifications. 

d.  Determine  setting  of  cutting  speed  based  on 
desired  length  of  cut  and  shaper  strokes  per 
minute. 

e.  Set  shaper  for  desired  cutting  speed  by  using 
operations  manual. 
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UNIT  13*0  SHAPER 

TASK  13*03     .  SET  UP  SHAPER  FOR  MACHINING 

OPERATIONS t  SET  SPEED  AND  FEED 


PERFORMANCE  ACTIONS  (ConVt.): 

13*0303     Select  and  set  feed: 


a.  Identify  and  classlf^^  mAterlal  of  workplace* 

h.  Identify  cutter  material* 

c«  Determine  cutting  speed* 

d*  Determine  depth  of  cut  needed* 

e*  Determine  feed  according  to  desired  finish* 

f *  Set  feed  according  to  operations  manual  of 
Instructions  provided* 

13.0j04  Secure  holding  device. 

13.0305  Mount  and  align  k  stock. 

13.0306  Square  workplece  to  ra^  head. 

13.0307  Replace  key  stock  with  workplece. 

13.0308  Adjust  shaper  and  cutter  to  workplece: 

a.  Adjust  clapper  box. 

b.  Adjust  for  clearance. 

c.  Adjust  for  length  of  stroke. 


PERFORMANCE  STANDARDS: 

•    Set  up  shaper  for  machine  operations  according  to  given 
specifications  and  machining  operatlon(s) * 

-  Correct  cutting  tools  must  be  selected t  secured t  and  aligned* 

-  Workplace!  attachment!  and  cutting  tools  must  be  aligned  vlth 
the  table  and  tool  head  to  specifications  vlth  a  tolerance  of 
+/-  ,001  Inch* 


SUGGESTED  INSTRUCTION  TIME:    6  Hours 


RELATED  TECHNICAL  INFORMATION: 


Identify  following  shaper  components: 

a*  Ram 

b.  Pedestal 

c*      Tool  head 

d*      Stroke  Indicator 
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UNIT 


13.0 


SHAPER 


TASK 


13.03 


SET  UP  SHAPER  FOR  MACHINING 
OPERATIONS,  SET  SPEED  AND  FEED 


RELATED  TECHNICAL  INFORMATION  (Con't.): 


e. 

Feed  selector 

f. 

Clutch 

g« 

Stroke  selector 

h. 

Column 

1. 

Table 

J. 

Variable  speed  control 

k. 

Cross  rail 

1. 

Saddle 

m. 

Clapper  box 

n. 

Clapper  block 

Explain  basic  operation  of  shaper  in  machining  metal. 
Identify  and  explain  applications  of  various  types  of  shapers. 
Identify  various  types  of  shaper  tool  bits. 
Explain  how  to  adjust  shaper  head. 

Explain  how  to  mount  workpiece  in  vise  or  bolt  workpiece  to 


-  Describe  how  to  calculate  speed  and  feed. 

-  Describe  how  to  set  strokes  per  minute  (SPM) . 

-  Describe  how  to  set  feed  per  minute  (FPM) . 

-  Describe  how  to  take  rough  and  finish  cuts. 

-  Describe  rocker  arm  adjustment. 

-  Describe  how  to  set  table  feed. 

-  Describe  stock  length  and  shaper  stroke. 

-  Identify  final  checks. 

-  Tell  how  to  position  tool  slide. 

-  Describe  clapper  box  and  tool  clearance. 

-  Describe  how  to  position  work  in  holder. 

-  Describe  how  to  test  for  parallelism  and  squareness. 

-  Describe  how  to  seat  work  in  vise. 

-  Describe  paper  shimming. 

-  Explain  how  to  align  angle  plate. 

-  Explain  how  to  adjust  ram  for  position  and  length  of  stroke. 

-  Describe  how  to  adjust  table. 


table. 


394 


425 


UNIT  13.0  ,  SHAPER 

TASK  13.04  MAKE  A  ROUGH  AND  FINISHED  HORIZONTAL 

CUT 


PERFORMANCE  OBJECTIVES: 

Given  a  horizontal  shaper  with  a  vorkplece  mounted  using  a  vise  and 
parallel  bars,  a  detail  drawing,  shaping  specifications  for  horizontal 
roughing  cuts,  an  assortment  of  shaper  cutting  tools  and  holders,  and 
the  necessary  hand  tools,  measuring  Instructions,  and  materials;  make 
roughing  cuts  In  the  vorkplece.    The  stock  must  be  rough  cut  to  specified 
depth  to  cut  using  consecutive  1/8  Inch  cuts.    The  roughing  cuts  must 
allow  for  finishing  cut  of  .005  Inch. 

Given  a  horizontal  shaper  with  a  vorkplece  mounted  using  a  vise  and 
parallel  bars,  a  detail  drawing,  shaping  specifications  for  horizontal 
finishing  cuts,  an  assortment  of  shaper  cutting  tools  and  holders,  and 
the  necessary  hand  tools,  measuring  Instruments,  and  materials,  make 
finishing  cuts  In  the  workplece.    The  finishing  cuts  must  be  made  to 
specified  depth  of  cut  using  consecutive  .005  Inch  cuts,  with  a  tolerance 
of  ■•■/-  .005  Inch  for  dimensions. 


PERFORMANCE  ACTIONS: 


13.0401      Set  up  machine  and  make  a  rough  and  a  finished 
horizontal  cut. 


PERFORMANCE  STANDARDS: 

"   Make  a  rough  and  finished  horizontal  cut  to  the  following 
specifications: 

a.  Stock  must  be  rough  cut  to  specified  depth  of  cut  using 
consecutive  1/8  Inch  cuts.    The  roughing  cuts  must  allow 
for  finishing  cut  of  .005  Inch. 

b.  The  finishing  cuts  must  be  made  to  specified  depth  of  cut 
using  consecutive  .005  inch  cuts,  with  a  tolerance  of  +/- 
.005  Inch  for  dimensions. 


SUGGESTED  INSTRUCTION  TIME:    6  Hours 


RELATED  TECHNICAL  INFORMATION: 
-    ROUGH  CUTS: 


-  Explain  how  to  avoid  springing  workplece  in  vise. 

-  Explain  setup  requirements  for  making  horizontal  roughing 
cuts  on  workplece. 
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UNIT  13.0 
TASK  13.04 


SHAPER 

MAKE  A  ROUGH  AND  FINISHED  HORIZONTAL 
CUT 


RELATED  TECHNICAL  INFORMATION  (Coti^t.): 

-  Calculate  cutting  apeed  and  feed  for  making  roughing 
cuts. 

-  Explain  why  tool  slide  should  be  set  for  as  short  as 
overhang  as  possible. 

-  Explain  how  controls  operate  movement^  feedy  and  direction 
of  cut. 

-  Identify  roughing  cut  shaper  tools  and  their  applications. 

-  Describe  procedure  for  making  roughing  cuts  on  shaper. 

-  Explain  hov  to  mount  roughing  tool  in  holder  or  tool 
post. 

-  Identify  safety  considerations. 
-    FINISH  CUTSt 

-  Identify  finishing  cut  shaper  tools  and  their  applications. 

-  Explain  hov  to  adjust  shaper  for  a  cut  of  .005  Inch. 

-  Explain  hov  to  precision  measure  the  shaped  vorkpiece. 

-  Describe  the  procedure  for  making  finished  cuts  on  a 
vorkpiece. 

-  Explain  hov  to  mount  the  finishing  tool  in. the  holder  of 
tool  post. 

-  Identify  safety  considerations. 
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UNIT  13.0 
TASK  13.05 


SHAPER 

SHAPE  FLAT  SURFACES 


FERFORHANCE  OBJECTIVE: 

Given  a  horizontal  shaper,  workplaces  requiring  flat  surfaces,  detail 
drawings,  shaping  specifications,  cutting  tools  and  holders,  attach- 
ments, and  the  necessary  hand  tools,  measuring  Instruments,  and  materials 
shape  flat  surfaces  on  the  workpleccs.    The  workpleces  must  be  machined 
to  specifications  with  a  tolerance  of  -•-/-•  .001  Inch. 


PERFORMANCE  ACTIONS: 

13.0501     Set  up  shaper  and  make  cuts  to  specifications. 


PERFORMANCE  STANDARDS: 

-    Shape  flat  surfaces  to  specifications  with  a  tolerance  of  -»>/- 
.001  Inch. 


SUGGESTED  Il'STRUCTION  TIME:    3  Hours 


RELATED  TECHNICAL  INFORMATION: 

-  Explain  relationship  between  feed  direction  and  clapper  box 
swing  direction. 

-  Calculate  correct  length  of  stroke,  cutting  speed,  and  feed  to 
be  used  for  shaping  a  flat  surface. 

-  Describe  procedure  for  shaping  a  flat  surface  on  a  shaper. 

-  Explain  why  cutting  fluid  Is  used  during  a  shaping  operation. 

-  Explain  how  to  surface  finish  a  shaped  workplece. 

-  Identify  safety  considerations. 
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UNIT  13 «0 

TASK  13.06 


SHAFER 

SHAPE  ANGULAR  SURFACES 


PERFORMANCE  OBJECTIVE: 

Given  a  horizontal  shaper>  workpleces  requiring  angular  surfaces,  detail 
drawings,  shaping  specifications,  cutting  tools  and  holders,  attachments, 
and  the  necessary  hand  tools,  measuring  Instruments,  and  materials; 
shape  angular  surfaces  on  the  workpleces.    The  workpleces  must  be 
machined  to  specifications  with  a  tolerance  of  •*■/-  1/2  degree. 


PERFORMANCE  ACTIONS: 

13.0601      Set  up  and  cut  a  compound  angle  to  given 
specifications . 


PERFORMANCE  STANDARDS: 

-    Shape  angular  surfaces  to  specifications  with  a  tolerance  of 
+/-  1/2  degree. 

SUGGESTED  INSTRUCTION  TIME:    6  Hours 


RELATED  TECHNICAL  INFORMATION: 

-  Identify  setup  requirements  for  shaping  angular  surfaces  on  a 
shaper . 

"    Calculate  correct  length  of  stroke,  cutting  speed,  and  feed  to 
be  used  for  shaping  an  angular  surface. 

-  Describe  procedure  for  shaping  an  angular  surface  on  a  shaper. 

-  Explain  how  to  surface  an  angular  cut. 

-  Identify  safety  considerations. 


EXPANSION  OF  TASK: 

-    Accurately  machine  a  dove  tail  on  the  shaper  to  a  tolerance  of 
+/-  .001  inch. 
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UNIT  14.0 


TOOL  AND  CUTTER  GRINDER 


This  unit,  Tool  and  Cutter  Grinder,  Is  designed  to  provide  the  secondary 
machine  shop  student  with  an  orientation  to  the  tool  and  cutter  grinder 
machine  including  how  to  clean  and  set  up  the  tool  and  cutter  grinder. 
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MACntNE  SHOP 
TOOL  AND  CUTTER  GRIKDER 
SUGGESTED  INSTRUCTION  TIMES 


HACHINE  SHOP  SUGGESTED 

UNIT/TASK  HOURS 

Unit  14.0  TOOL  AND  CUTTER  GRINDER 

14.01  Inspect  and  Clean  a  Tool 

and  Cutter  Grinder  2 

14.02  Set  Up  a  Tool  and  Cutter  Grinder  20 

14.03  Grind  Tools  8 


TOTAL  HOURS  30 
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TASK  LISTINGS 
MACHINE  SHOP 


UNIT/TASK 


DESCRIPTION 


14.01 


14.02 


14.03 


.0  TOOL  AND  CUTTER  GRINDER 

(Inspect  and  Cltan  a  Tool  and  Cutter  Grinder)    Given  a  tool 
and  cutter  grinder,  operator  Instructions,  cleaning  materials, 
and  the  necessary  hand  tools  and  equipment;  Inspect  and  clean 
the  grinder  according  to  specifications  from  the  manufacturer 
or  Instructor.    The  grinder  and  surrounding  area  must  be  free 
of  metal  chips,  excess  lubricant  and  cutting  fluid,  and 
foreign  material. 

(Set  Up  a  Tool  and  Cutter  Grinder)    Given  a  tool  and  cutter 
grinder,  a  selection  of  grinding  wheels,  operator's  Instruction, 
dressing  tools,  and  the  necessary  equipment  and  materials;  set 
up  the  tool  and  cutter  grinder  for  various  grinding  operations. 
The  grinding  wheel  must  run  true,  and  the  grinding  surface 
must  not  be  loaded  or  glazed.    The  grinder  must  operate 
according  to  the  manufacturer's  specifications. 

(Grind  Tools)    Given  a  tool  and  cutter  grinder  set  up  with  a 
grinding  tool  attachment,  grinding  specifications,  tools 
needing  sharpening,  and  the  necessary  hand  tools,  measuring 
Instruments,  and  materials;  grind  the  tools. 
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UNIT  14.0  TOOL  AND  CUTTER  GRINDER 

TASK  14.01  INSPECT  AND  CLEAN  A  TOOL  AND  CUTTER 

GRINDER 


PERFORMANCE  OBJECTIVE: 

Given  a  tool  and  cutter  grinder,  operator  Instructions,  cleaning 
materials,  and  the  necessary  hand  tools  and  equipment;  Inspect  and  clean 
the  grinder  according  to  specifications  from  the  manufacturer  or 
Instructor.    The  grinder  and  surrounding  area  must  be  free  of  metal 
chips,  excess  lubricant  and  cutting  fluid,  and  foreign  material. 

PERFORMANCE  ACTIONS: 

14.0101  Inspect  and  Identify  major  parts  and  controls  of 
tool  and  cutter  grinder. 

14.0102  Check  points  of  lubrication  and  adjustment,  and 
require  periodic  cleaning  or  maintenance. 

14.0103  Clean  the  tool  and  cutter  grinder  according  to 
specifications. 


PERFORMANCE  STANDARDS: 

-    Inspect  and  clean  a  tool  and  cutter  grinder  according  to  the 
manufacturer's  specifications  so  that  the  grinder  and  s 
rounding  area  Is  free  of  metal  chips,  excess  lubricant  ano 
cutting  fluid,  and  foreign  material. 


SUGGESTED  INSTRUCTION  TIME:    2  Hours 


RELATED  TECHNICAL  INFORMATION: 

-  Explain  reasons  for  performing  routine  Inspection  and  cleaning 
of  a  tool  and  cutter  grlnd<^r. 

-  Describe  procedures  for  Inspecting  and  cleaning  a  tool  and 
cutter  grinder. 

-  Identify  materials  used  to  clean  a  tool  and  cutter  grinder. 

-  Identify  safety  considerations. 

-  Identify  major  parts  of  a  tool  and  cutter  grinder: 

-  pedestal  -    wheel  guard 

-  motor  -    coolant  reservoir 

-  grinding  wheel  -    tool  grinding  attachment 

-  tool  rest  -    power  switch 
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UNIT  14.0 
TASK  14.02 


TOOL  ANL  CUTTER  GRINDER 

SET  UP  A  TOOL  AND  CUTTER  GRINDER 


PERFORMANCE  OBJECTIVE: 

Given  a  tool  and  cutter  grinder »  a  selection  of  grinding  wheel »  operator's 
Instruction*  dressing  tools,  and  the  necessary  equipment  and  materials; 
set  up  the  tool  and  cutter  grinder  for  various  grinding  operations.  The 
grinding  vheel  must-  run  true,  and  the  grinding  surface  must  not  be 
loaded  or  glazed.    The  grinder  must  operate  according  to  the  manu- 
facturer's specifications. 


PERFORMANCE  ACTIONS: 

14.0201     Set  up  a  tool  and  cutter  grinder  according  to  given 
Instructions. 


PERFORMANCE  STANDARDS: 


Set  up  a  tool  and  cutter  grinder  according  to  manufacturer's 
(Instructor's)  specifications  so  that  the  grinding  wheel  runs 
true  and  the  grinding  surface  Is  not  loaded  or  glazed. 
The  grinder  must  operate  according  to  the  manufacturer's 
specifications. 


SUGGESTED  INSTRUCTION  TIME:    20  Hours 


RELATED  TECHNICAL  INFORMATION: 

-  Identify  part  of  tool  and  cutter  grinder. 

-  Identify  machine  tool  cutters  and  tool  bits  that  can  be 
sharpened  using  the  grinder. 

-  Identify  grinding  machine  steel i  oil-hardened  tool  steely 
carbide »  and  cast  Iron. 

-  Identify  defects  and  types  of  damage  to  grinding  wheels. 

-  Identify  operating  speeds  used  for  various  grinding  operations. 

-  Explain  how  to  mount  and  balance  a  grinding  wheel. 

-  Identify  types  of  wheel  dressers. 

-  Explain  how  to  true  and  dress  &  grinding  wheel. 

-  Describe  procedures  for  setting  up  a  tool  and  cutter  grinder 
for  specified  operations. 

-  Describe  truing  and  dressings  speeds  and  feeds. 

-  Describe  procedures  for  sharpening »  grinding t  and  reshaping 
machine  shop  tools. 

-  Identify  safety  considerations. 

-  Machinery's  Handbook. 
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UNIT  14.0 
TASK  14.03 


TOOL  AND  CUTTER  GRINDER 
GRIND  TOOLS 


PERFORMANCE  OBJECTIVE: 

Given  a  tool  and  cuttar  grinder  set  up  with  a  grinding  tool  attachmenty 
twist  drill  specifications,  tools  needing  sharpening*  and  the  necessary 
hand  tools,  measuring  Instruments,  and  materials;  grind  the  tools. 


PERFORMANCE  ACTIONS: 

14.0301     Grind  tools  to  specifications  following  Instructions 
given. 


PERFORMANCE  STANDARDS: 

-  Grind  tools  to  specifications. 

-  Performance  process  and  product  must  be  to  the  Instructor's 
standards. 


SUGGESTED  INSTRUCTION  TIME;    8  Hours 


RELATED  TECHNICAL  INFORMATION: 

-  Identify  amour.*:  of  lip  clearance  a  twist  drill  must  have  a 
drill  correctly. 

-  Explain  why  a  twist  drill  must  have  equal  angles  and  lengths 
on  both  flutes. 

-  Identify  the  following  parts  of  a  twist  drill: 

-  tang  -  margin 

-  shank  -    cutting  edge  of  lip 

-  axis  of  drill  -    lip  clearance 

-  body  -    dead  center 

-  flute  -  web 

-  land 

-  Identify  angle  and  flute  length  specifications  for  various 
twist  drills. 

-  Describe  the  procedure  for  sharpening  a  twist  drill. 

•    Explain  how  to  set  up  and  mount  a  twist  drill  In  a  drill 
grinding  attachment. 

-  Identify  safety  considerations. 
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CYLINDRICAL  GRINDER  UNIT 
OMITTED  FROM  GUIDE 


The  cylindrical  grinder  has  been  omitted  from  the  guide  because 
secondary  career  center  machine  shop  programs  do  not  Include  cylindrical 
grinder  machinery^ 
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UNIT  15*0 


HEAT  TREATMENT 


Thft  purpose  of  this  unit  Is  to  Introduce  the  secondary  machine  shop 
student  to  basic  heat  treatment  processes  that  can  be  employed  to 
anneal >  harden^  and  temper  vorkpleces« 
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MACHINE  SHOP 
HEAT  TREATMENT 
SUGGESTED  INSTRUCTION  TIMES 


MACHINE  SHOP                                                V  SUGGESTED 

UNIT/TASK  HOURS 

Unit  15.0  HEAT  TREATMENT 

15.01  Test  Wdrkplece  for  Hardness  9 

15.02  Anneal  Workplece  6 

15.03  Harden  and  Temper  a  Workplece  6 

15.04  Harden  Given  Small  Tools  3 


TOTAL  HOURS  24 


ERIC 


TASK  LISTINGS 
MACHINE  SHOP 


UNIT/TASK  DESCRIPTION 
Unit  15.0  HEAT  TREATMENT 

15.01  (Test  Workplccc  for  Hardness)    Given  an  assortment  of  metal 
workpleces  (steel,  unhardened  steel,  soft-temper  steel,  and 
cast  Iron) ,  test  blocks  with  hardness  tester  and  Comparative 
Hardness  Scales  (use  Rockwell  tests  to  determine  hardness  of 
samples) .    Che  correct  hardness  numbers  must  be  taken  from  the 
Scale  based  on  the  readings  resulting  from  the  tests  on  the 
samples.    Reading  taken  must  agree  with  the  readings  taken  by 
the  Instructor. 

15.02  (Anneal  Workplece)    Given  heat  treating  equipment,  hardened 
workplece,  specifications,  and  the  necessary  tools  and  mate- 
rials; anneal  the  workplece.    The  stock  must  be  annealed  to 
specifications  of  the  Instructor. 

15.03  (Harden  and  Temper  a  Workplece)    Given  a  furnace  for  hardening 
and  tempering  operations,  workplece(s) ,  quenching  solutions,  a 
chart  of  heat  treatment  specifications,  a  hardeness  testing 
procedure  outlined  by- the  Instructor,  workbench,  file,  tongs, 
and  the  necessary  materials;  (a)  harden  and  (b)  temper  the 
workplece (s) .    The  stock  must  be  hardened  and  tempered  to  the 
specifications  of  the  Instructor. 


15.04         (Harden  Given  Small  Tools)    Given  heat  treatment  equipment 
(task),  necessary  tools,  materials,  and  specifications,  and 
small  tools  such  as  cold  chisels,  punches,  screwdrivers,  etc., 
that  can  be  hardened  in  the  machine  shop;  harden  the  given 
small  tools  to  the  standards  of  the  Instructor. 
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UNIT  15.0 
TASK  15.01 


HEAT  TREATMENT  -  HARDNESS  TEST 
TEST  WORKPIECE  FOR  HARDNESS 


PERFORMANCE  OBJECTIVE: 

Given  an  assortment  of  metal  vorkpleces  (steel,  unhardened  steel, 
soft-temper  steel,  and  cast  Iron),  test  blocks  with  hardness  tester  and 
Comparative  Hardness  Scales  (use  Rockwell  tests  to  determine  hardness  of 
samples);    The  correct  hardness  numbers  must  be  taken  from  the  Scale 
based  on  the  readings  resulting  from  the  tests  on  the  samples.  Reading 
taken  must  agree  with  the  readings  taken  by  the  Instructor. 


PERFORMANCE  ACTIONS: 


15.0101  Adjust  hardness  tester. 

15.0102  Apply  minor  load  or  10  kg. 

15.0103  Set  dial  to  zero. 

15.0104  Apply  major  load. 

15.0105  Remove  major  l9ad. 

15.0106  Take  reading  while  minor  load  Is  still  applied*. 

15.0107  Derive  hardness  nxunber  from  Scale  based  on  reading 
from  test* 


Test  given  workpieces  (samples)  for  hardness'  using  Rockwell 
Hardness  Test. 

Findings  must  agree  with  readings  taken  by  instructor. 


Perform  mathematical  calculations  involving  averaging  three 
numbers. 

Explain  difference  between  ferrous  and  nonferrous  illoys. 


*Workplece  should  be  tested  In  «t  least  three 
different  places  uslnij-  a  diamond  penetrator  and 
averaged  for  a  hardness  number  value  (-•■/-  5  on 
standard  Rockwell  C  hardness  scales) . 


PERFORMANCE  STANDARDS: 


SUGGESTED  INSTRUCTION  TIME:    9  Hours 


RELATED  TECHNICAL  INFORMATION: 
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UNIT 


15.0 


HEAT  TREATMENT  -  HARDNESS  TEST 


TASK 


15.01 


TEST  WORKPIECE  FOR  HARDNESS 


RELATED  TECHNICAL  INFORMATION  (Con't.): 


-  Explain  difference  between  machine  steel  and  carbon  tool 
steel. 

-  Describe  effects  of  underheatlng  and  overheating  steel. 

-  Explain  how  SAE  heat  treatment  numbering  system  Is  organized. 

-  Explain  why  steel  Is  hardened  and  tempered. 

-  Describe  procedure  for  testing  hardness  of  workplece. 

-  Explain  the  Rockwell  C  hardness  scale. 

-  Identify  safety  precautions. 
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UNIT 
TASK 


15.0 
15.02 


HEAT  TREATMENT 
ANNEAL  WORKPIECE 


PERFORMANCE  OBJECTIVE: 

Given  heat  treating  equipment,  hardened  workplece,  specifications,  and 
the  necessary  tools  and  materials;  anneal  the  workplece.    The  stock  must 
be  annealed  to  specifications  of  the  Instructor. 


PERFORMANCE  ACTIONS: 

15.0201  Review  specifications,  assemble  workplece,  and  setup 
heat  treating  equipment. 

15.0202  Place  workplece  In  heat  treatment  oven  using  proper 
tools  and  protective  equipment. 

15.0203  Select  and  set  over  temperature  from  Information 
provided  by  the  Instructor  or  from  reference 
materials. 

15.0204  Heat  workplece  uniformly  to  required  temperature. 

15.0205  Soak  workplece  at  temperature  one  hour  per  Inch  of 
thickness . 

15.0206  Turn  off  oven. 

15.0207  Allow  workplece  to  cool  In  lime  container. 

15.0208  Remove  with  tongs  and  protective  equipment.  (Next 
day.) 

15.0209  Test  workplece  with  corner  of  file. 


PERFORMANCE  STANDARDS: 

-    Anneal  workplece  according  to  specifications  provided. 

SUGGESTED  INSTRUCTION  TIME:    6  Hours 
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UNIT 


15.0 


HEAT  TREATMENT 


TASK 


15.02 


ANNEAL  WORKPIECE  (Con't.) 


RELATED  TECHNICAL  INFORMATION: 

-  Define  annealing. 

-  Explain  why  annealing  Is  performed. 

•    Identify  the  proper  annealing  temperature  (oven  setting)  for 
various  metals  (Identified  by  the  Instructor). 

-  Describe  the  procedure  for  annealing  a  workplece. 

-  Identify  safety  considerations: 

a.  Safety  tools  and  procedures. 

b.  Safety  clothing i  etc. 
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UNIT  15.0  HEAT  TREATMENT 

.  TASK  15.03  (Dual  Tasks)  HARDEN  AND  TEMPER  A  WORKFIECE 


PERFORMANCE  OBJECTIVE: 

Given  a  furnace  for  hardening  and  tempering  operations ,  vorkplece(s) 9 
quenching  solutions 9  a  chart  of  heat  treatment  specifications,  a  hardness 
testing  procedure  outlined  by  the  instructor,  workbench,  file,  tongs, 
and  the  necessary  materials;  (a)  harden  and  (b)  temper  the  vorkplece(s) • 
The  stock  must  be  hardened  and  temperated  to  the  specifications  of  the 
Instructor. 


PERFORMANCE  ACTIONS: 

HARDEN  PART: 

15.0301  Determine  proper  hardening  temperature  for  type  of 
steel  vorkplece. 

15.0302  Set  furnace  controls  for  proper  temperature. 

15.0303  Using  tongs,  place  part  in  furnace. 

15.0304  Allow  part  to  heat  uniformly,  not  to  overheat. 

15.0305  Allow  part  to  soak  at  selected  temperature  for 
proper  time. 

15.0306  Remove  part  and  quench  (agitating  part  in  quenching 
medium).    Cool  to  hand  temperature. 

15.0307  Clean  and  test  part  for  hardness  with  hardness 
tester. 

TEMPER  PART:  (at^. once) 

15.0308  Using  tongs,  place  hardened  workplace  in  furnace 
that  has  been  brought  up  to  the  proper  temperature. 

; 15.0309      Allow  time  for  workpiece  to  heat  uniformly  to 
tempering  temperature.    Allow  it  to  soak  at  this 
temperature  for  required  time. 

15.0310  Remove  workpiece  from  furnace  and  allow  it  to  cool 
in  still  air  or  by  quenching. 

15.0311  Determine  hardness  by  testing  with  a  file. 
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UNIT  15 .0  HEAT  TREATMENT 

TASK  15.03  (Dual  Tasks)  HARDEN  AND  TEMPER  A  WORKFIECE  (Con.t) 


PERFORMANCE  STANDARDS: 

-    Harden  and  temper  a  vorkplece  according  to  shop  (Instructor's) 
standards  and  procedures  using  proper  references  and  Informa- 
tion to  detemlne  temperature  used  to  harden  and  temper  the 
metal* 


SUGGESTED  INSTRUCTION  TIME:    6  Hours 


RELATED  TECHNICAL  INFORMATION:  ^ 

-  Define: 

a •  Hardening 
b.  Tempering 

-  Located  In  reference  material  provided t  the  hardening  and 
tempering  temperatures  of  various  alloys, 

-  Identify  the  uses  of  tools  that  have  been  tempered  to:  pale 
yellow^  light  strav>  dark  8traw»  purple»  and  purple-blue, 

-  Describe  procedure  for  hardening  vorkplece. 

-  Describe  procedure  for  tempering  vorkplece • 

-  Identify  safety  considerations* 
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UNIT 
TASK 


15.0 
15.04 


HEAT  TREAL^T 

HARDEN  GIVEN  SMALL  TOOLS 


PERFORMANCE  OBJECTIVE: 

Given  heat  treatment  equipment  (torch)*  necessary  tools,  materials,  and 
specifications,  and  small  tools  such  as  cold  chisels,  punches,  screw- 
drivers, etc.,  that  can  be  hardened  In  the  machine  shop;  harden  the 
given  small  tools  to  the  standards  of  the  Instructor. 


PERFORMANCE  ACTIONS:     (Actions  provided  for  punch  tool.) 

15.0401  Heat  punch  tq  medium  red  (about  1  Inch  from  tip)  to 
black  (about  2  Inches  from  tip) . 

15.0402  Cool  about  half  of  the  red  tip  by  dipping  It  In 
clean,  cool  qulnchlng  fluid,  until  It  cools  down. 

15 > 0403     Polish  punch  with  a  fine  abrasive  cloth. 

15.0404  Observe  the  color  run  toward  the  end  as  the  metal 
begins  to  cool.    It  will  be  light  straw  following  by 
dark  straw,  yellowish  brown,  purple,  violet,  and 
pale  blue. 

15.0405  When  the  desired  color  (violet  +/-  400  degrees  F) 
appears  at  the  point.  Immediately  dip  the  end  In  the 
water. 


PERFORMANCE  STANDARDS: 

-    Harden  given  small  tools  In  the  machine  shop  according  to  the 
Instructor's  standards  and  given  Information  about  the  metals. 


SUGGESTED  INSTRUCTION  TIME:    3  Hours 
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UNIT  16.0 


THE  HYDRAULIC  PRESS 
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MACHINE  SHOP 
THE  HYDRAULIC  PRESS 
SUGGESTED  INSTRUCTION  TIMES 


MACHINE  SHOP 
UNIT/TASK 


SUGGESTED 
HOURS 


Unit  16.0  THE  HYDRAULIC  PRESS 


16.01  Lubricate  Hydraulic  Press 

16.02  Straighten  Parts  with 
Hydraulic  Press 

16.03  Set  Up,  Remove,  and  Replace 
Parts  with  Hydraulic  Press 


1/2 
1/2 


TOTAL  HOURS 


ERIC 
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TASK  LISTINGS 
MACHINE  SHOP 


UNIT /TASK  DESCRIPTION 
Unit  16.0  THE  HYDRAULIC  PRESS 

16.01  (Lubricate  Hydraulic  Press)    Provided  with  a  hydraulic  press, 
lubricants  such  as  oil  and  grease,  lubricant  dispensers, 
cleaning  materials,  and  required  tools;  lubricate  the  hydraulic 
press.    The  standards  of  the  Instructor  or  the  manufacturer's 
specifications  must  be  met. 

16.02  (Straighten  Parts  with  Hydraulic  Press)    Given  bend  metal  that 
can  be  straightened  under  pressure,  use  the  hydraulic  press  to 
straighten  the  bent  part.    The  part  Is  to  be  straightened 
parallel  to  the  press  bed  to  a  tolerance  of         1/64  Inch. 

16.03  (Set  Up,  Remove,  and  Replace  Parts  with  Hydraulic  Press) 
Given  specif lea t Ions /drawing,  gears,  pulley  or  wheel,  a  shaft, 
etc.,  with  keyway,  key  lubricant,  clamps,  and  measuring 
Instruments;  set,  remove,  and  replace  par  s  with  press  to  a 
tolerance  of  +/-  1/64  Inch. 


UNIT 


16.0 


THE  HYDRAULIC  PRESS 


TASK 


16.01 


LUBRICATE  HYDRAULIC  PRESS 


PERFORMANCE  OBJECTIVE: 

Provided  with  a  hydraulic  press,  lubricants  such  as  oil  and  grease, 
lubricant  dispensers,  cleaning  materials,  and  required  tools;  lubricate 
the  hydraulic  press.    The  standards  of  the  Instructor  or  the  manu- 
facturer's specifications  must  be  met. 


PERFORMANCE  ACTIONS: 


16.0101  Disconnect  electrical  power  to  press.  If  applicable. 

16.0102  Locate  hydraulic  fluid  drain  plug. 

16.0103  Drain  fluid  Into  bucket,  etc. 

16.0104  Locate,  remove,  and  Inspect  filter.  If  applicable. 

16.0105  Clean  or  replace  filter.  If  needed. 

16.0106  Return  filter  to  press. 

16.0107  Replace  drain  plug. 

16.0108  Locate  hydraulic  fluid  fill  caps. 

16.0109  Replace  hydraulic  fluid. 

16.0110  Lubricate  moving  parts. 

16.0111  Hand  lubricate  ram. 


Lubricate  hydraulic  press  to  instructor's  (manufacturer's) 
standards. 


PERFORMANCE  STANDARDS: 


SUGGESTED  INSTRUCTION  TIME:     1/2  Hour 
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UNIT 


16.0 


THE  HYDRAULIC  PRESS 


TASK 


16.01 


LUBRICATE  HYDRAULIC  PRESS  (Con't.) 


RELATED  TECHKICAL  INTORMATIOK: 


Identify  parts  of  hydraulic  press. 

Identify  safety  considerations  In  lubricating  and  cleaning  the 
press: 

a.  Look  for  hydraulic  fluid  leaks. 

b.  Check  lowering  and  raising  device/cable,  etc. 

c.  Examine  for  bent  pins. 

d*     Determine  If  holes  are  worn. 

e.     Hydraulic  fluid  level  should  be  at  proper  level. 
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UNIT 
TASK 


16.0 
16.02 


THE  HYDRAULIC  PRESS 

STRAIGHTEN  PARTS  WITH  HYDRAULIC  PRESS 


PERFORMANCE  OBJECTIVE:  • 

Given  bend  metal  that  can  be  straightened  under  pressure,  use  the 
hydraulic  press  to  straighten  the  bent  part.    The  part  Is  to  be 
straightened  parallel  to  the  press  bed  to  a  tolerance  of        1/64  Inch. 


PERFORMANCE  ACTIONS: 


16.0201 


Set  up  hydraulic  press. 


16.0202 


Place  bent  part  properly/safely  In  press. 


16.0203 


Press  part  to  straighten  It  to  a  parallel  tolerance 
of  +/-  1/64  Inch. 


PERFORMANCE  STANDARDS: 


Straighten  parts  using  the  hydraulic  press. 

Procedures  and  product  must  meet  Instructor's  standards. 


SUGGESTED  INSTRUCTION  TIME:    1/2  Hour 


RELATED  TECHNICAL  INFORMATION: 


Operation  of  hydraulic  press. 
Safety  considerations. 
Uses  of  hydraulic  press. 
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UNIT  16.0  THE  HYDRAULIC  PRESS 

TASK        '16.03  SET  UP,  REMOVE,  AND  REPLACE  PARTS 

WITH  HYDRAULIC  PRESS 


PERFORMANCE  OBJECTIVE: 

Given  specifications /drawing,  gears,  pulley  or  wheel,  a  shaft,  etc.) 
with  keyway,  key,  lubricant,  clamps,  and  measuring  instrument;  set, 
remove,  and  replace  parts  with  press  to  a  tolerance  of  +/-  1/6A  inch. 


PERFORMANCE  ACTIONS: 

SET  UP  PRESS; 

16.0301  Note  measurement  of  position  of  part  to  be  removed. 

16.0302  Place  and  clamp  stationary  part  to  table. 

16.0303  Align  movable  part  to  ram. 
REMOVE  PART; 

16.0304  Lubricate  both  part(s). 

16.0305  Check  disassembly  procedures. 

16.0306  Apply  pressure  to  remove  parts. 

16.0307  Check  pressure  with  gauges  if  applicable. 
16«0308     Remove  part(s). 

REPLACE  PART(S): 

16.0309  Check  assembly  procedures. 

16.0310  Align  parts  such  as  keyvays. 

16.0311  Lubricate  all  parts  as  appropriate. 

16.0312  Insert  key  and  press  parts  together, 

16.0313  Check  tolerance. 

16.0314  Clean  press  and  set  up  for  future  use. 
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UNIT 


16.0 


raE  HYDRAULIC  PRESS 


'iASK 


16.03 


SET  UP,  REMCiVE,  AND  REPLACE  PARTS 
WITH  HYDRAULIC  PRESS  (Con't.) 


PERFORMANCE  STANDARDS: 


Set  up,  remove,  and  replace  parts  with  hydraulic  press  meeting 
the  Instructor's  standards. 


SUGGESTED  INSTRUCTION  TIME:    2  Hours 


RELATED  TECHNICAL  INFORMATION: 

Cleaning  and  lubricate  hydraulic  press. 
-    Operation  of  hydraulic  press. 
Safety  with  hydraulic  press. 
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UNIT  17*0 

COMPUTER  NUMERICALLY  CONTROLLED  (CNC)  MACHINING 


In  1983,  to  introduce  secondary  machine  shop  students  to  the  latest, 
state-of-the-art,  hi-tech  manufacturing  processes.  The  School  District 
of  Greenville  County  acquired  EMCO  Compact  5  CNC  (Computer  Numerically 
Controlled)  Trainers  for  the  three  secondary  machine  shop  programs. 

As  this  articulated,  instruction  objectives  guide  for  machine  shop  is 
developed,  there  has  not  been  adequate  time  for  the  CNC  instructional 
objectives  described  in  this  unit  to  have  been  validated  fully. 

The  objectives  described  for  CNC  training  probably  will  need  some 
revisions  after  the  three  secondary  machine  shop  instructors  have  had  an 
opportunity  to  field  trial  test  the  CNC  trainers  and  the  tentative 
objectives  described  in  this  unit. 

The  basic  goals  of  CNC  training  include: 

a.  Introducing  secondary  machine  shop  students  to  NC/CNC  concepts. 

b.  Transforming  CNC  theory  into  practical  applications. 

c.  Transforming  written  instruction  into  CNC  operations. 

d.  Controlling  CNC  machine  operations. 

e.  Developing  skills  and  knowledges  with  high  transfer  to  indus- 
trial machines  with  minimum  difficulty  so  students  may  continue 
training  at  the  post-secondary  level. 

f.  To  orient  the  students  to  the  fundamentals  of  CNC  organization 
and  peripherial  aspects  of  CNC  machining. 

This  description  d^es  NOT  represent  the  NC/CNC  training  objectives  of 
the  post-secondary  level  program  at  GTC  which  uses  industrial  type 
equipment. 
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MACHINE  SHOP 
CNC  MACHINING 
SUGGESTED  INSTRUCTION  TIMES 


MACHINE  SHOP 
UNIT/TASK 

Unit  17.0  CNC  MACHINING 


7.01  Identify  the  Controls  and  Operations 
of  the  Emco  Compact  5  CNC  Trainer 

7.02  Identify  Program  System  and  Select 
G-Codes  for  Machine  Operations 

7.03  Plot  CNC  Drawing  for  Coordinates 

7. OA         Calculate  Coordinates  and 
Dimensions  of  CNC  Drawing 

7.05  Write  Program  for  CNC  Machine 

7.06  Set  up  CNC  Program/Machine 

7.07  Machine  Workpiece  with  CNC  Machine 


SUGGESTED 
HOURS 


* 

■k 
■k 
it 

TOTAL  HOURS  40 


*  Continuous  training  process 
**  Integrated  training 
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STANDARDS  FOR  EMCO  CNC  5  TRAINER 


Operation  of  the  Emco  Compact  5  CNC  Trainer  will  be  according  to 
the  Student  Handb ook'-Ba 8 is  or  the  instructor's  handbook* 

Stock  material  used  will  be  half^hard  aluminum* 

Never  chuck  workpiece  without  using  live  centers.    Always  use  the 
live  center  of  the  tailstock  as  support  for  a  long  workpiece. 
Proper  chucking  is  required « 

Preferably,  th3  student  should  have  demonstrated  minimum  competencies 
on  hand-opera?ed  machines  prior  to  instruction  on  the  CNC  trainer: 
However,  the  student  does  not  have  to  be  competent  in  manual 
machines  prior  to  CNC  training. 

Emco  Compact  5  CNC  training  is  designed  for  3-*4  students  per 
machine:    However,  the  instructor  will  determine  the  number  of 
students  to  be  assigned  to  a  machine  for  training. 

The  ^accompanying  pages  indicate  standards  of  terminology  and 
accessories  and  tools  for  the  vertical  milling  drill  attachment  as 
well  as  for  the  lathe «     (See  accompanying  pages.) 
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TASK  LISTINGS 
MACHINE  SHOP 


UNIT/TASK  DESCRIPTION 
Unit  17.0  CNC  MACHINING 

17.01  (Identify  the  Controls  and  Operations  of  the  Emco  Compact  5 
CNC  Trainer)    Given  Instruction  concerning  the  EMCO  Compact  5 
CNC  Trainer,  BASIS-the  handbook  for  the  trainee,  an  orienta- 
tion to  the  trainer,  the  CNC  machine,  and  all  necessary  tools 
and  materials;  identify  the  controls  and  operations  of  the 
EMCO  Compact  5  CNC  Trainer. 

17.02  (Identify  Program  System  and  Select  G-Codes  for  Machine 
Operations)    Given  instruction  concerning  the  CNC  trainer  and 
the  programming  system;  identify  and  select  the  proper  G-Codes 
to  program  the  desired  movements  of  the  CNC  trainer. 

17.03  (Plot  CNC  Drawing  for  Coordinates)    Provided  with  a  blueprint- 
dravlng-speclf Icatlons,  CNC  machine,  student  handbook-BASIS , 
programming  tape,  and  all  necessary  tools  and  materials  such 
as  graph  paper,  etc.,  plot  CNC  drawing  for  coordinates  for  CNC 
program  for  a  given  operation.    The  program  must  be  to  specifi- 
cations, must  correctly  operate  the  CNC  machine  trainer,  and 
must  be  acceptable  to  the  instructor. 

17.04  (Calculate  Coordinates  and  Dimensions  of  CfNC  Drawing)  Given 
blueprint,  CNC  milling  machine,  and  references;  calculate 
coordinates  and  dimensions  from  the  blueprint  for  the  CNC 
machine.    Dimensions  must  meet  blueprint  specifications  with  a 
tolerance  of         0.001  inch. 

17.05  (Write  Program  for  CNC  Machine)    Given  blueprint -drawing- 
specifications,  CNC  machine,  tools,  workpiece  stock, 
prograimning  forms,  student  handbook-BASIS ,  and  other  necessary 
materials;  write  a  program  to  machine  the  workpiece  to 
specifications  using  the  CNC  trainer  with  a  minimum  of  tool 
changes,  returning  to  the  starting  point  at  the  end  of  the 
program. 

17.06  (Set  up  CNC  Program/Machine)    Given  Instruction,  blueprint/drawing/ 
specifications,  cutting  tools,  workpiece,  precision  measuring 
Instruments,  student  handbook-BASIS ,  and  the  CNC  trainer;  set 

up  the  CNC  milling  machine  for  machining  a  given  workpiece. 
The  workpiece  must  be  within  a  tolerance  of  ■••/-  0.001  inch  or 
to  specifications. 

17.07  (Machine  Workpiece  with  CNC  Machine)    Given  the  CNC  machine, 
tools,  tool  program,  work-holding  devices,  measuring  instruments, 
references,  blueprlnt-drawing-speclf Icatlons ,  aluminum  stock, 
and  the  necessary  tools  and  materials;  machine  the  workpiece 

to  specifications  within  a  tolerance  of  +/-  0,001  inch  of 
decimal  dimensions  and         1/64  inch  on  fraction  dimensions. 


UNIT  17*0  CNC  MACHINING 

TASK  17 .01  IDENTIFY  THE  CONTROIS  AND  OPERATIONS 

OF  THE  EMCO  COMPACT  5  CNC  TRAINER 


PERFORMANCE  OBJECTIVE: 

Given  Instruction  concerning  the  EMCO  Compact  5  CNC  Trainer,  BASIS-the 
handbook  for  the  trainee,  an  orientation  to  the  trainer,  the  CNC 
machine,  and  all  necessary  tools  and  materials;  Identify  the  controls 
and  operations  of  the  EMCO  Compact  5  CNC  Trainer* 


PERFORMANCE  ACTIONS: 

17.0101     Pay  attention  to  Instructor's  introduction  of  the 
Emco  Compact  5  CNC  Trainer. 

17*0102     Observe  and  make  notes  about  operation  of  machine 
during  orientation.    Ask  questions. 

17.0103      Read  and  follow  the  student  handbook,  BASIS,  in 

developing  knowledge  and  skill  in  operating  the  CNC 
trainer. 


PERFORMANCE  STANDARDS: 

*    Identify  the  controls  and  operations  of  the  Emco  Compact  5  CNC 
Trainer, 

-  Performance  must  be  according  to  procedures  identified  by  the 
Instructor  and  outlined  in  the  student  handbook,  BASIS. 

-  Steps  outlined  in  the  student  handbook  must  be  followed 
exactly  unless  the  Instructor  directs  otherwise. 


SUGGESTED  INSTRUCTION  TIME:  Integrated 


RELATED  TECHNICAL  INFORMATION: 

-    Hand  operate  CNC  machine: 

a.  Mount  toolholder  and  right  hand  side  tool  without  setting 
gage. 

b.  Set  RPM,  speed  and  traverse  slides.    Regular  feed. 
Traverse  slides  in  X-  and  Z-directlon, 

c.  Set  LED  display  to  zero.    Switch  over  display. 

d.  Program  traverse  path. 

e.  Calculate  cutting  values. 

f.  Clamp  workplece. 

g.  Turn  workplece. 

h.  Measure  diameters. 


A28 


45;i 


UNIT 


17.0 


CNC  MACHINING 


TASK 


17.01 


IDENTIFY  THE  CONTROLS  AND  OPERATIONS 
OF  THE  EMCO  COMPACT  5  CNC  TRAINER 


RELATED  TECHNICAL  INFORMATION  (Con't.): 

"   Mount  toolholder  and  position  tool. 

-  Explain: 

a.  Longitudinal  or  cross  slide. 

b.  Traverse  of  slide. 

c.  Direction  rate. 

d.  Feed  rate. 

-  Explain  minus  value. 

-  Explain  "coding." 
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UNIT  17*0 
TASK        ^  17.07 


CNC  MACHINING 

IDENTIFY  PROGRAM  SYSTEM  AND  SELECT 
G-CODES  FOR  MACHINE  OPERATIONS 


PERFORMANCE  OBJECTIVE: 

Given  Instruction  concerning  the  CNC  trainer  and  the  programming  system; 
Identify  and  .select  the  proper  G-Codes  to  program  the  desired  movements 
of  the  CNC  trainer. 


PERFORMANCE  ACTIONS: 

17 .0201  Describe  the  programming  system  of  the  Emco  Compact 
5  CNC  Trainer:    N,  G,  X,  Z,  F 

17.0202  Select  the  proper  G-Codes  for  required  machine 
operations: 

Program  system:  N,  G,  X,  Z,  F 

N  «  Block  numbers  00-95 
G  -  Preparatory  command 

00  -  Rapid  traverse 

01  -  Long,  turning,  facing  and  taper  turning 

02  +  03  -  Circular  Interpolation  (spherical 

turning) 

20  -  Programmed  stop 

21  -  No  operation  block 

22  -  Program  stop 
33  -  Thread  cutting 

64  -  Feed  motors  without  current  supply 

65  -  Magnetic  tape  memory 
78  -  Thread  cutting  cycle 
84  -  Turning  cycle 

X  +  Z  •  Input  step  for  longitudinal  movement  In 
0.01  mm 

F  -  Feed  rate  Input  and  pitch  In  0.01  mm 


PERFORMANCE  STANDARDS: 

-  Identify  the  program  system  and  select  G-Codes  for  CNC  trainer 
machining  operations. 

-  Performance  must  be  to  instructor's  standards. 


SUGGESTED  INSTRUCTION  TIME:    Integrated  training 
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UNIT  17.0 


cue  MACHINING 


TASK  17.0'2  IDENTIFY  PROGRAM  SYSTEM  AND  SELECT 

G-CODES  FOR  MACHINE  OPERATIONS 
(Con't.) 


RELATED  TECHNICAL  INFORMATION: 

-  Student  Handbook-BASIS . 

-  Orientation  to  CNC  Trainer  programming. 
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UNIT  17,0 
TASK  17.03 


CNC  MACHINING 

PLOT  CNC  DRAWING  FOR  COORDINATES 


PERFORMANCE  OBJECTIVE: 

Provided  with  a  blueprint-drawing-specifications,  CNC  machine,  student 
handbook-BASIS,  programming  tape,  and  all  necessary  tools  and  materials 
such  as  graph  paper,  etc.;  plot  drawing  for  coordinates  for  CNC  program 
for  a  given  operation.    The  program  must  be  to  specifications,  must 
correctly  operate  the  CNC  machine  trainer,  and  must  be  acceptable  to  the 
instructor. 


PERFORMANCE  ACTIONS: 

17.0301  Review  blueprint-drawing-specifications. 

17.0302  Review  student  handbook,  BASIS. 

17.0303  Determine  the  sequence  of  operations: 

a.  Determine  operations  required. 

b.  Determine  tools  required. 

17.0304  Establish  reference  points  (starting  and  finishing) < 

17.0305  Calculate  required  dimensions. 

17.0306  Determine  tool  changes* 

17.0307  Write  program  on  program  sheet: 

a.  Note  tool  changes. 

b.  Note  other  instructions. 

17.0308  Check  program. 

17.0309  Enter  program  in  machine. 

17.0310  Execute  operation  to  check  program. 

17.0311  Make  measurements  and  make  corrections  as  necessary, 

PERFORMANCE  STANDARDS: 

-  Plot  drawing  for  CNC  program  coordinates. 

-  Taped  program  must  be  to  specifications,  must  correctly 
operated  the  CNC  trainer,  and  must  be  acceptable  t:o  the 
instructor . 


UNIT 


17.0 


CNC  MACHINING 


TASK 


17.03 


PLOT  CNC  DRAWING  FOR  COORDINATES 
(Con't.) 


SUGGESTED  INSTRUCTION  TIME:  Integrated  training 
RELATED  TECHNICAL  INFORMATION: 


Use  of  graph  paper. 
Drawing  workpiece. 
Measuring. 

Use  of  1:10  scale  for  technical  drawing. 
Identify  G-codes. 
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UNIT  17.0 


CNC  MACHINING 


TASK  17.04  CALCULATE  COORDINATES  FOR  DIMENSIONS 

OF  CNC  DRAWING 


PERFORMANCE  OBJECTIVE: 

Given  blueprint,  CNC  milling  machine,  and  references;  calculate  coordinates 
and  dimensions  from  the  blueprint  for  the  CNC  machine.    Dimensions  must 
meet  blueprint  specifications  with  a  toleranc'*  of  ■♦•/-  0.001  Inch. 


PERFORMANCE  ACTIONS J 


17.0401      Identify  type  of  spindle  positioning: 

a.      Determine  incremental  measurement  or^ 
h.      Absolute  or  coordinate  measurement. 

17*0402      Interpret  blueprint  data  to: 

a.      Check  number  of  holes  same  size. 

h.      Check  number  of  holes  requiring  same  operation* 

17*0403      Establish  starting  of  absolute  zero  point; 

a.  Corner  of  vorkpiece, 

b.  Off  vorkpiece  for  tool  changes. 

17.0404  Convert  all  dimensions  including  angles  to  decimal 
dimensions. 

17.0405  Calculate  dimensions  from  two  adjacent  sides  as  from 
point  zero. 

17.0406  Verify  calculations  as  within  tolerance  by  adding 
plus  (+)  and  (-)  dimensions  in  each  axis. 

17.0407  Check  calculations,  correcting  any  error  until 
tolerance  is  obtained. 


PERFORMANCE  STANDARDS: 

-  Calculate  coordinates  and  dimensions  of  CNC  drawing  within  a 
tolerance  of         0.001  inch. 

-  Performance  must  be  to  instructor's  standards. 

SUGGESTED  INSTRUCTION  TIME:     Integrated  training 

(NOTE:        This  task  is  jointly  conducted  with  the  prtviously 
described  and  following  tasks.) 
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UNIT  17 .0 

TASK  17 .05 


CNC  MACHINING 

WRITE  PROGRAM  FOR  CNC  MACHINE 


PERFORMANCE  OBJECTIVE: 

Given  blueprlnt-dravlng-speclflcatlonsy  CNC  machine ,  tools ,  workplece 
stocky  programming  forms »  student  handbook-BASIS »  and  other  necessary 
materials;  write  a  program  to  machine  the  workplece  to  specifications 
using  the  CNC  trainer  with  a  minimum  of  tool  changes,  returning  to  the 
starting  point  at  the  end  of  the  program. 


PERFORMANCE  ACTIONS: 

17.0501  Review  blueprlnt-drawlng-speclf Icatlons. 

17.0502  Review  student  handbook,  BASIS. 

17.0503  Determine  machine  set-up  requirements. 

17.0504  Determine  sequence  of  ^pt^eratlons: 

a.  Determine  operatldh^^.Xa->be^erf ormed. 

b.  Determine  order  of  operations:    Plunge,  turn, 
thread,  part,  mill,  drill,  etc. 

17.0505  Determine  tools  required. 

17.0506  Establish  starting  and  finishing  reference  points. 

17.0507  Calculate  dimensions  not  on  blueprint. 

17.0508  Determine  tool  changes. 

17.0509  Write  program: 

a.  Note  tool  changes. 

b.  Note  other  Instructions.  * 

17.0510  Verify  program: 

a.  Plus  values  and  minus  values  of  (x)  equals 
zero. 

b.  Plus  values  and  minus  values  of  (z)  equals 
zero. 
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UNIT 


17.0 


CNC  MACHINING 


TASK 


17.05 


WRITE  PROGPi^  FOR  CNC  MACHINE 
(Con't.) 


PERFORMANCE  STANDARDS: 

-    Write  program  for  CNC  machine  operations  to  produce  workplece 
to  given  specif icatioxis  using  a  minimum  of  tool  changes, 
returning  to  the  starting  point  at  the  end  of  the  program. 


SUGGESTED  INSTRUCTION  TIME:    Integrated  training 


RELATED  TECHNICAL  INFORMATION: 


-    BASIS  handbook  for  studen 
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UNIT  17.0 
TASK  17.06 


CNC  MACHINING 

SET  UP  CNC  PROGRAM/MACHINE 


PERFORMANCE  OBJECTIVE: 

Given  Instruction,  blueprint-drawing-specifications,  cutting  tools, 
workpiece,  precision  measuring  instruments,  student  handbook-BASIS,  and 
the  CNC  trainer;  set  up  the  CNC  milling  machine  for  machining  a  given 
workpiece.    The  workpiece  muse  be  within  a  tolerance  of  +/-  0.001  inch 
or  to  specifications. 


PERFORMANCE  ACTIONS: 

17.0601  a.      Review  print-drawing-  specifications, 
b.      Review  operator's  manual  (BASIS) . 

17.0602  Mount  workpiece. 

17.0603  Center  spindle. 

17.0604  Place  tape  in  tape  reader. 

17.0605  Mount  tool  in  toolholder. 

17.0606  Input  program. 

17.0607  Check  urogram:    Make  necessary  corrections 

a.  Turn  first  workpiece. 

b.  Measure. 

c.  Switch  over  to  hand-operation. 

d.  Correct  starting  point. 

e.  Second  workpiece  will  be  true  to  measure. 

17.0608  Manufacturer  workpiece:    Change  tools  as  necessary 

17.0609  Measv rft  workpiece  for  tolerances. 


PERFORMANCE  STANDARDS: 

-  Set  up  the  CNC  program/machine  for  a    given  manufacturing 
operation. 

-  Procedures  must  be  according  to  manufacturer's  instruction 
handbook « 

-  Process  and  product  must  '^e  to  instructor's  standards. 


SUGGESTED  INSTRUCTION  TIME:     Integrated  training 
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UNIT 


17,0 


CNC  MACHINING 


TASK 


17,06 


SET  UP  CNC  PROGRAM/MACHINE  (Con*t,) 


RELATED  TECHNICAL  INFORMATION: 


Identify  type  of  slide:    Longitudinal  or  cross  slide  (x  &  z) • 
Identify  traverse  of  slide. 
Identify  direction. 
Identify  feed  rate. 

Explain  the  right  hand  coordinate  system  rule. 
Identify  2  types  of  feed. 

Explain  the  G-f unctions  In  programming  the  CNC  machine. 
Describe  rapid  transverse  (No  F-programmlng) , 
Describe  what  measure  to  take  with  alarm  or  false  Input 
(switch  off  main,  start  from  beginning), 

[Attention  to  collision!    Use  of  emergency-stop-button.  Use 
of  main  power  switch,] 

Prepare  proper  technical  drawing  to  scale  of  1:10  on  graph 
paper  to  prevent  errors  in  measuring,  programming. 
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UNIT  17,0  CNC  MACHINING 

TASK  17 ,07  MACHINE  WORKPIECE  WITH  CNC  MACHINE 

PERFORMANCE  OBJECTIVE: 

Given  the  CNC  machine,  tools,  tool  program,  work-holding  devices, 
measuring  instruments,  references,  blueprint-drawing-specifications, 
aluminum  stock,  and  the  necessary  tools  and  materials;  machine  the 
workpiece  to  specifications  within  a  toleranc*   of  +/-  0,001  inch  of 
decimal  dimensions  and  +/-  1/64  inch  on  fri  dimensions, 

PERFORMANCE  ACTIONS: 

17.0701  Review  operating  instructions. 

17 .0702  Review  blueprlnt-drawing-speci^ications, 
17*0703      Review  tool  program  OR  set  up  program. 
17.070A      Check  tools. 

17.0705  Mount  workpiece  in  work-holding  device. 

17.0706  Mount  tool. 

17.0707  a.      Manually  operate  machine  OR, 

b.      Place  tape  in  reader  and  start  reader. 

17.0708  Machine  workpiece:    Check  program  and  make  necessary 
corrections 

17.0709  a.      Monitor  for  tool  changes. 

b.  Monitor  for  depth  stops. 

c.  Monitor  for  other  required  changes, 

17.0710  Remove  finished  workpiece  and  deburr. 

17.0711  Verify  tolerance  of  workpiece, 

PERFORMANCE  STANDARDS: 

-  Machine  a  workpiece  on  the  CNC  machine  to  specifications 
within  a  tolerance  of  +/-  O.OCl  Inch  on  decimal  dimensions  and 

•  +/-  1/64  Inch  on  fraction  dimensions, 

-  The  proper  procedures  of  operation  must  be  followed, 

A  program  entered  on  tape  must  be  verified  as  correct • 

-  Performance  and  product  must  be  to  the  Instructor's  standards. 


UNIT 


17.0 


CNC  MACHINING 


TASK 


17.07 


MACHINE  WORKPIECE  WITH  CNC  MACHINE 
(Con't.) 


SUGGESTED  INSTRUCTION  TIME:    Integrated  training 


RELATED  TECHNICAL  INFORMATION: 


Identify  operation  and  control  elements  of  the  CNC  machine. 
Hand  operate  CNC  machine. 

Describe/demonstrate  how  to  correct  measurements  in  drawing  if 
raw  material  (stock)  has  different  dimensions. 
Calculate  cutting  values. 

Descr?.be/demonstrate  how  to  clamp  workpiece  (mount  workpiece) . 
Demonstrate  how  to  turn  workpiece,  measure  workpiece,  and 
correct  diameter. 

Demonstrate  how  to  position  the  tool. 
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UNIT  18.0 


MACHINING  MATH  CALCULATIONS 


The  aath  calculations  summarized  In  this  unit  represent  mathematical 
skills  that  the  student  should  master  by  the  latter  part  of  the  second 
year  of  training. 

The  math  calculation  skills  described  in  this  unit  may  be  developed 
during  the  first  or  second  year  o^  learning  and  may  be  associated  with 
related  machining  operations  rather  than  being  learned  as  stand-alone 
tasks* 
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MACHINE  SHOP 
MACHINING  MATH  CALCULATIONS 
SUGGESTED  INSTRUCTION  TIMES 


MACHINE  SHOP  SUGGESTED 
UNIT/TASK  HOURS 

Unit  18.0  MACHINING  MATH  CALCULATIONS 

18.01  Calculate  Amount  of  Stock  Required 

for  Machining  Job  * 

18.02  Convert  Revolutions  Per  Minute  or 
Grinding  Wheel  to  Surface  Feet  Per 

Minute  * 

18.03  Calculate  Depths  and  Widths  of 

Slots  and  Grooves  on  Special  Setups  * 

18.04  Calculate  Feeds  and  Speeds  * 

18.05  Calculate  for  Angular  and 

Simple  Indexing  * 

18.06  Calculate  Gear  Blank  Specifications  * 

18.07  Calculate  Sine-Bar  Dimensions 

for  Machine  Shop  * 

18.08  Calculate  Tap  Drill  Size  with  Formula  * 

18.09  Calculate  Taper  for  Machine  Shop  * 

18.10  Calculate  Tolerance/Allowances  * 

18.11  Convert  Common  Fractions  to 

Decimal  Fractions  * 


18.12         Convert  Dimensions  to  Metric  Size 


TOTAL  HOURS  40 


*  Integrated  training 


ERIC 


TASK  LISTINGS 
MACHINE  SHOP 


UNIT/TASK  DESCRIPTION 
Unit  18.0  MACHINING  MATH  CALCULATIONS 

18 .01  (Calculate  Amount  of  Stock  Required  for  Machining  Job)  Given 
a  blueprint  for  a  machining  job,  calipers,  gages,  rules, 
tapes,  etc.,  and  an  Inventory  of  stock  material;  calculate  and 
record  the  stock  required  to  perform  the  job  specified  on  the 
blueprint.    Maximum  use  should  be  made  of  scrap  stock.  The 
material  to  be  used  must  be  accurately  estimated  and  recorded 
on  the  form  required  by  the  instructor. 

18.02  (Convert  Revolutions  Per  Minute  or  Grinding  Wheel  to  Surface 
Feet  Per  Minute)    Given  reference  material,  calculate  surface 
feet  per  minute  (SFFM)  of  a  grinding  wheel.    Round  off  answer 
to  decimal  point.    Answer  must  be  within  5  SFFM  and  maximum 
speed  must  not  exceed  handbook  specifications. 

18.03  (Calculate  Depths  and  Widths  of  Slots  and  Grooves  on  Special 
Setups)    Given  blueprint  references,  and  workplece,  calculate 
dimensions  of  slots  and  grooves  for  special  setup.    A  tolerance 
of  +/-  0.001  inch  must  be  obtained  in  calculations. 

18.04  (Calculate  Feeds  and  Speeds)    Given  blueprint,  workplece  and 
machinery  specifications,  milling  machine,  milling  catter, 
measuring  Instruments;  calculate  speed  and  feed.    Speed  must 
be  within  a  tolerance  of         5  RFM  and  feed  within  a  tolerance 
of  +/-  0.001  inch. 

18.05  (Calculate  for  Angular  and  Simple  Indexing)    Given  a 
blueprint,  reference  material,  workplece,  indexing  head, 
indexing  plates,  and  Machinery's  Handbook;  calculate  indexing 
dimensions.    Simple  indexing  dimensions  must  be  within  a 
tolerance  of  +/-  5  minutes. 

18.06  (Calculate  Gear  Blank  Specifications)    Given  blueprint, 
workplece,  reference  material  such  as  the  Machinery's  Handbook, 
gear  blank,  and  gear  tables;  calculate  gear  (blank)  specifi- 
cations.   Calculations  must  be  to  an  accuracy  of  +/-  0.001 
inch* 

18.07  (Calculate  Sine-Bar  Dimensions  for  Machine  Shop)  Given 
workplece,  blueprint  and  precision  measuring  equipment > 
sine-bar,  gage  blocks,  vernier  micrometer  caliper.  Machinery ' s 
Handbook;  calculate  dimensions  required  to  set  up  the  workplece 
for  mach.alng  an  angle.    The  dlmenslonG  must  be  within  a 
tolerance  of  +/-  .0005  Inch. 
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(Calculate  Tap  Drill  Size  with  Formula)    Provided  with  a 
blueprint,  workpiece,  and  reference  material;  calculate  tap 
drill  size.    The  calculations  must  match  by  100  percent  tap 
drill  chart  for  80  percent  thread  depth* 

(Calculate  Tapers  for  Machine  Setup)    Given  blueprint, 
workpiece,  and  Machinery's  Handbook,  calculate  the  dimensions 
required  for  machining  the  workpiece*    The  dimensions  must  be 
within  a  tolerance  of         0.001  Inch  on  decimal  dimensions, 
+/-  1/64  inch  on  fraction  dimensions,  and  +/-  5  minutes  on 
angular  dimensions. 

(Calculate  Tolerance/Allowances)    Given  a  workplace,  blueprint, 
and  reference;  calculate  tolerance/allowance  for  specific  job 
to  a  bilateral  tolerance  of  +/-  0.001  inch. 

(Convert  Common  Fractions  to  Decimal  Fractions)    Given  blueprint, 
convert  fraction  dimensions  to  decimal  dimensions  with  an 
accuracy  of  +/-  0.001  inch. 

(Convert  Dimensions  to  Metric  Size)    Given  blueprint  and 
references,  convert  dimensions  on  blueprint  to  metric 
equivalent.    Dimensions  must  be  within  a  tolerance  of  +/- 
1/lOOth  mm. 


UNIT  18*0 
TASK  18 •01 


MACHINING  MATH  CALCULATIONS 


CALCULATE  AMOUNT  OF  STOCK  REQUIRED 
FOR  MACHINING  JOB 


PERFORMANCE  OBJECTIVE: 


Given  a  blueprint  for  a  machining  job,  calipers,  gages,  rules,  tapes, 
etc*,  and  an  inventory  of  stock  material;  calculate  and  record  the  stock 
required  to  perform  the  Job  specified  on  the  blueprint «    Maximum  use 
should  be  made  of  scrap  stock*    The  material  to  be  used  must  be  accurately 
estimated  and  recorded  on  the  form  required  by  the  Instructor* 


PERFORMANCE  ACTIONS: 


18*0101      Review  the  blueprint: 


a*  Check  finished  stock  size, 
b*      Check  material  required. 


18*0102     Check  scrap  stock: 


a*      Select  and  measure  available  stock* 
b*      Consider  work-holding  device* 
c*      Consider  machining  operatlon(s) * 

18*0103      Complete  description  of  material  needed* 


PERFORMANCE  STANDARDS: 

-    Calculate  amount  of  stock  required  for  machining  job  to  the 
standards  of  the  Instructor. 


SUGGESTED  INSTRUCTION  TIME:     Integrated  training 


POSSIBLE  FORM  FORMAT: 


STOCK  REQUIRED  FOR  JOB 

STUDENT 

JOB /PROJECT  // 

CLASS 

DATE 

Material  Description 

Kind  Material  Shape 

Size 
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UNIT  18^0 


MACHINING  MATH  CALCULATIONS 


TASK  18.02  CONVERT  REVOLUTIONS  PER  MINUTE  OR 

GRINDING  WHEEL  TO  SURFACE  FEET  PER 
MINUTE 


PERFORMANCE  OBJECTIVE: 

Given  reference  materlalf  calculate  surface  f^et  per  minute  (SFPM)  of  a 
grinding  wheel.    Round  off  answer  to  decimal  point.    Answer  must  be 
within  5  SFPM  and  maximum  speed  must  not  exceed  handbook  specif IcatlonSi 


PERFORMANCE  ACTIONS: 

18.0201  Check  grinding  wheel  diameter. 

18.0202  Check  grinding  wheel  for  maximum  speed  noted. 

18.0203  Check  speed  of  grinder. 

18.0204  Calculate  surface  feed  per  minute  (SFPM)  using  the 
formula: 

SFPM  -  RPM  X  D/12  x^^ 
Where 

RPM  ■  revolutions  per  minute 
SFPM  "  surface  feet  per  minute 

D  ■  diameter  of  wheel  In  Inches 
3.14 

X  "  multiplication  sign 

18 •0205      Check  maximum  speed  In  Machinery's  Handbook  to 
ensure  calculated  speed  Is  within  handbook 
specifications. 


PERFORMANCE  STANDARDS: 

-    Convert  revolutions  per  minute  of  grinding  wheel  to  surface 
feet  per  minute,  rounding  off  the  answer  to  the  decimal  point, 
and  not  exceeding  the  maximum  speed  recommended  In  the 
Machinery's  Handbook. 


SUGGESTED  INSTRUCTION  TIME:     Integrated  training 


REIATED  TECHNICAL  INFORMATION: 
-    Machlnerv^s  Handbook, 
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UNIT  18.0 
TASK  18.03 


MACHININo  MATH  CALCULATIONS 


CALCULATE  DEPTHS  AND  WIDTHS  OF  SLOTS 
AND  GROOVES  ON  SPECIAL  SETUPS 


PERFORMANCE  OBJECTIVE: 

Given  blueprint  references,  and  workpiece,  calculate  dimensions  of  slots 
and  grooves  for  special  setup.    A  tolerance  of  +/-  0.001  inch  must  be 
obtained  in  calculations. 


PERFORMANCE  ACTIONS: 


18.0301 


Review  blueprint. 


18.0302 


Determine  dimensions  needed  for  machining  workpiece. 


18.0303 


Check  machinist* 


s  handbook  for  table  or  formula. 


18.0304 


Calculate  required  dimensions  and  round  off  answer 
to  nearest  0.001  inch. 


18.0305 


Repeat  above  steps  and  check  answer. 


PERFORMANCE  STANDARDS: 


Calculate  depths  and  widths  of  slots  and  grooves  on  special 
setups  to  a  tolerance  of  +/-  0.001  inch  in  calculations. 


SUGGESTED  INSTRUCTION  TIME:    Integrated  training 


7  a 


UNIT  18^0 
TASK  18.04 


MACHINING  MATH  CALCULATIONS 
CALCULATE  FEEDS  AND  SPEEDS 


PERFORMANCE  OBJECTIVE: 

Given  blueprint,  vorkplece,  and  machinery  specifications ,  milling 
machine,  milling  cutter,  measuring  instruments;  calculate  speed  and 
feed.    Speed  must  be  within  a  tolerance  of  -^1^  5  RPM  and  feed  within  a 
toleraitce  of  +/-  0,001  tnc\\. 


PERFORMANCE  ACTIONS: 

Interpret  blueprint. 
Measure  workplace. 
Determine  machining  specifications: 

a.  Amount  of  stock  to  be  removed. 

b.  Number  of  cuts. 

c.  Required  finish. 

d.  Workpiece  material. 

e.  Cutter  material  and  size. 

f.  Size  of  workpiece. 

g.  Determine  depth  of  cut. 

Calculate  speed  of  machine: 

a.  Check  formula  in  Machinery's  Handbook. 

b.  Round  off  to  whole  number. 

Calottt^te  feed  or  workpiece: 

a.  Refer  to  Machinery's  Handbook. 

b.  Round  off  to  nearest  thousandth  of  an  Inch. 

Verify  calculations  as  within  tolerance  of  0.001 
Inch. 


performan(;e  standards: 

-    Calculate  feeds  and  speeds  for  given  situations  with  a  tolerance 
of  +/-  5  RPM  for  speed  and  +/-  0.001  inch  for  feed. 


SUGGESTED  INSTRUCTION  TIME:     Integrated  training 


RELATED  TECHNICAL  INFORMATION: 
-    Machinery's  Handbook. 


18.0401 
18.0402 
18.0403 


.  18.0404 


18.0405 


18.0406 
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UNIT  18.0  MACHINING  MATH  CALCULATIONS 

TASK  18.05  CALCULATE  FOR  ANGULAR  AND  SIMPLE 

INDEXING 

 .f*^  

PERFORMANCE  OBJECTIVE: 

Given  a  blueprint,  reference  material,  workplece.  Indexing  head.  Indexing 
plates,  and  Machinery's  Handbook;  calculate  Indexing  dimensions.  Simple 
Indexing  dimensions  must  be  within  a  tolerance  of  +/--  5  minutes. 


PERFORMANCE  ACTIONS: 

\        '   18.0501      Review  blueprint. 

I  18.0502     Note  Index  head  and  index  plates  available, 

i  18.0503     Calculate  simple  indexing  movement: 

a.  Refer  to  Machinery's  Handbook. 

b.  Use  formula  to  obtain  simple  indexing  movement: 


\ 


40 

•  No 4  of  Turns 


increase  fraction  until  denominator  equals 


No.  of  Divisions 

For  partial  (fractional)  turns  reduce  or 
increase  fraction  until  denomln; 
number  of  holes  in  index  plate: 

(e.g. ,333       ^       A        1  ^  1 
y"yxj«"^  [index  plate  no.] 

d.      Use  table  to  check  calculations. 
18.0504      Calculate  angular  indexing  dimensions: 

a.  One  full  turn  on  index  head  equals  9  degrees. 

b.  Calculate  number  of  full  turns  for  each  9 
degrees  required. 

c.  Select  index  plate  with  hole  circle  divisible 
by  9  for  degrees  less  than  9. 

d.  Divide  hole  circle  by  9  to  find  number  of  holes 
for  each  degree. 

e.  For  angular  indexing  minutes,  convert  degrees 
to  minutes  using  the  formula: 

Minutes  required  ^  Angular  Indexing  :nlnutes 

5^0  where  degrees  .ire  convert  *vi 

to  minutes 
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UNIT  18.0  MACHINING  MATH  CALCULATIONS 

TASK  18.05  CALCULATE  FOR  ANGULAR  AND  SIMPLE 

INDEXING 


PERFORMANCE  ACTIONS  (Con' t . ) : 

18.0505     Verify  calcuj itions  with  tables  in  Machinery's 
Handbook. 


PERFORMANCE  STANDARDS: 

-    Calculafd  for  angular  and  simple  indexing  to  a  tolerance  of 
+/-  5  minutes. 


SUGGESTED  INPT-'UCTION  TIME:    Integrated  training 


ERIC 
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UNIX  18.0 
TASK  18.06 


MACHINING  MATH  CALCULATIONS 
CALCULATE  GEAR  BLANK  SPECIFICATIONS 


PERFORMANCE  OBJECTIVE: 

Given  blueprint,  workpiece,  reference  mater:*-*!  such  as  the  Machinery's 
Handbook,  gear  blank,  and  gear  tables;  calculate  gear  (blank) 
specifications.    Calculations  must  be  to  an  accuracy  of  0.001 
inches . 


PERFORMANCE  ACTIONS; 

18.0601  Review  blueprint. 

18.0602  Determine  diametrical  pitch  and  number  of  teeth. 

18.0603  Calculate  outside  diameter  of  gear  blank: 

N+2 

a.  OD  -  p — 

Where  » 
OD  "  outside  diameter 
N    -  number  of  teeth 
P    -  diametrical  pitch 

b.  Check  answer  with  table  of  Handbook. 

18.0604  Calculate  depth  of  tooth: 

a.  Use  formula: 
d  -  2.157 

P 

Where 

d  ■  depth  of  tooth 
p  -  diametrical  pitch 

b.  Check  answer  with  table,  Handbook,  or  cutter, 

18.0605  Calculate  tooth  thickness: 
a.      Use  formula: 

t  -  1.5108 


Where 

t  -  tooth  thickness 
p  «  diametrical  pitch 
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UNIT  18 .0 

TASK  18*06 


MACHINING  MATH  CALCULATIONS 
CALCULATE  GEAR  BLANK  SPECIFICATIONS 


PERFORMANCE  ACTIONS  (Con'tJ: 

b.      Calculate  addendum  using  formula: 

a  -  KO 

P 

Where 

a  -  addendum 

p  •  diametrical  pitch 

18*0606      Calculate  chordal  addendum  using  formula: 

ca  »  a  t2 

4D 

Where 

ca  "  chordal  addendum 
a    -  addendum 
t    "  tooth  thickness 
D    «  outside  diametet 

18*0607     Calculate  chordal  thickness: 

a.  Use  formula: 
ct-Dsln 

N 

VHaere 

ct  ■  chordal  thickness 
D    "  outside  diameter 
N    ■  number  of  teeth 

b.  Verify  answers  in  Machinery's  Handbook  or 
tables. 

18.0608      Check  calculations  for  allowed  tolp.rance. 


PERFORMANCE  STANDARDS: 


Calculate  gear  blank  specifications  that  are  accurate  to  +/- 
0.001  inch. 


SUGGESTED  INSTRUCTION  TIME:     Integrated  training 
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UNIT 


18.0 


MACHINING  lIL'iiH  CALCULATIONS 


TASK 


13.07 


CALCULATE  SINE-BAR  DIMENSIONS  FOR 
MACHINE  SHO? 


PERFORMANCE  OBJECTIVE: 

Given  workplece«  blueprint «  and  precision  measuring  equipment,  slne-*bar, 
gage  blocks*  vernier  micrometer  caliper,  Machinery's  Handbook;  calculate 
dimensions  required  to  set  up  the  workplece  for  machining  an  angle.  The 
dimensions  must  be  within  a  tolerance  of  +/-  .0005  Inch. 


PERFORMANCE  ACTIONS: 


18.0701  Review  blueprint. 

18.0702  Note  angle  require. 

18.0703  Select  sine-bar. 

18.0704  Obtain  sine  or  angle  from  table. 

18.070b  Multiple  sine  of  angle  by  length  of  sine-bar  for 


18.0706     Verify  answer  with  slna-bar  table  In  Machinery's 


dimension. 


Handbook. 


PERFORMANCE  STANDARDS: 


Calculate  sine-bar  dimensions  for  machine  setup  with  an 
accuracy  of  +/-  .0005  Inch. 


SUGGESTED  INSTRUCTION  TIME:    Integrated  training 


ERIC 
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UNIT  18.0  MACHINING  .MATH  CALCULATIONS 

TASK        '  18.08  CALCULATE  TAP  DRILL  SIZE  WITH 

FORMULA* 


PERFORMANCE  OBJECTIVE: 

Provided  with  a  blueprint,  workplece,  and  reference  material;  calculate 
tap  drill  size.    The  calculations  must  match  by  100  percent  tap  drill 
chart  for  80  percent  thread  depth. 


PERFORMANCE  ACTIONS: 

18.0301  Review  blueprint  for  threaded  hole  size. 
18.0802     Calculate  tap  drill  size: 

a.     Use  formula: 

„  ,      ^         .0129  X  Z  thread 
Hole  size  " 


thread  per  inch 


b.      Round  off  answer  to  nearest  1/ 1000th  (.001) 
inch . 


18.0803      Select  tap  drill: 


a.  Check  letter,  number  and  fraction  charts  for 
decimal  equivalents. 

b.  Select  drill  nearest  to  calculations. 


PERFORMANCE  STANDARDS: 

-    Calculate  tap  drill  size  with  formula  with  100  percent  accuracy 
for  tap  drill  chart  and  80  percent  for  thread  depth. 


SUGGESTED  INSTRUCTION  TIME:    Integrated  training 


*Alternate  task:    Use  drill  chart. 


ER?C  4  Si: 


UNIT 


18.0 


MACHINING  MATH  CALCULATIONS 


TASK 


18.09 


CALCULATE  TAPERS  FOR  MACHINE  SETUP 


PERFORMANCE  OBJECTIVE: 


Given  blueprint,  workplece,  and  Machinery's  Handbook;  calculate  the 
dimensions  requited  for  machining  the  workplece.    The  dimensions  must  be 
within  a  tolerance  of         O.OOI  Inch  on  decimal  dimensions,  +/-  I/6A 
Inch  on  fraction  dimensions,  and         5  minutes  on  angular  dimensions. 


PERFORMANCE  ACTIONS: 


18.0901  Study  blueprint. 

18.0902  Determine  dimensions  defining  taper. 

18.0903  Calculate  taper  per  Inch  using  formula: 


a.      Small  diameter,  larger  diameter,  and  given 
length,  using  formula: 


Where 

T  -  taper  per  Inch 
D  «  large  diameter  In  Inches 
d  «  small  diameter  In  Inches 
L  «  length  of  taper  In  Inches 

b.  To  obtain  taper  per  foot  multiply  (T)  by  12. 

c.  When  small  diameter,  large  diameter^  and  length 
of  taper  are  given,  but  overall  length  Is 
longer  than  taper  use  the  formula: 

tpf  ■  large  diameter  -  small  diameter       . ^ 
length  of  taper  (Inches)  ^ 

d.  Calculate  tallstock  offset  using  the  formula: 

Offset  -  tpf  X  total  length  (Inches) 

2^ 


18.0904     Verify  calculations  with  Machinery's  Handbook. 


T  -  (D-d) 
L 


ERIC 
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UNIT  18.0 
TASK  18.09 


MACHINING  MATH  CALCULATIONS 

CALCULATE  TAPERS  FOR  MACHINE  SETUP 
(Con't.) 


PERFORMANCE  STANDARDS: 

-  Calculate  tapers  for  machine  setup. 

-  Dimensions  must  be  within  a  tolerance  of  +/-  .001  Inches  on 
decimal  dimensions,  ■«■/>  1/64  Inches  on  fractions  dimensions, 
and  +/-•  5  minutes  oh  angular  dimensions. 


SUGGESTED  INSTRUCTION  TIME:    Integrated  training 
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UNIT 


18.0 


MACHINING  MATH  CALCULATIONS 


TASK 


18.10 


CALCULATE  TOLERANCE /ALLOW.  .NCES 


ppEORMANCE  OBJECTIVE: 

Given  a  vorkplecey  blueprint »  and  references;  calculate  tolerance/allowance 
for  specific  job  to  a  bilateral  tolerance  of  +/-  0.001  Inches. 


PERFORMANCE  ACTIONS: 


18.1001 


Review  blueprint: 


a.  Note  fit  required » 

b.  Note  tolerance  of  mating  part. 

c.  Note  toleraiiCe  In  references*  for  desired  fit. 

d.  Note  nominal  diameter. 


18.1002     Calculate  bilateral  tolerance  with  formula: 


a.  Maximum  size  of  mating  part  plus  maximum 
tolerance  (for  desired  fit)  of  mating  part  - 
upper  limit  of  vorkp^^lece  dimension. 

b.  Minimum  size  of  mating  part  minus  minimum^ 
tolerance  (for  desired  fit)  of  mating  part  • 
lover  limit  of  vorkplece  dimensions. 

c.  Upper  limit  minus  lower  unit  «  total  allowance 
of  workpiece,, 

d.  Total  allowance  of  workplece  -  bilateral 
tolerance. 


Calculate  tolerance/allowance  for  specific  job  to  a  bilateral 
tolerance  of        O.OCl  inch. 


18-1003 


Verify  calculatioxxs. 


PERFORMANCE.  STANDARDS: 


SUGGESTED  INSTRUCTION  TIME:     jintegrated  training 


^Machinery's  Handbook 
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UNIT 


18.0 


MACHINING  MATH  CALCULATIONS 


TASK 


18.11 


CONVERT  COMMON  FRACTIONS  TO  DECIMAL 
mCTIONS 


PERFORMANCE  OBJECTIVE: 

Given  blueprint)  convert  fraction  dimensions  to  decimal  dimensions  with 
an  accuracy  of  +/-  0.001  Inch. 

PERFORMANCE  ACTIONS: 


18.1101  Note  fraction  part  of  dimension. 

18.1102  Divide  numerator  of  fraction  by  denominator  of 


18.1103  Round  answer  off  to  nearest  .001  Inch. 

18.1104  Verify  answer  by  placing  number  of  100  and  reducing. 

18.1105  Verify  answer  with  decimal  equivalent  chare. 


PERFORMANCE  STANDARDS: 

-  Convert  common  fractions  to  decimal  fractions. 

SUGGESTED  INSTRUCTION  TIME:    Integrated  training 

RELATED  TECHNICAL  INFORMATION: 

-  Machinery '  s  liandbcck . 


fraction. 
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UNIT  18.0 
TASK  18 . 12 


MACHINING  MAiH  CALCULATIONS 
CONVERT  DIMENSIONS  TO  METRIC  SIZE 


PERFORMANCE  OBJECTIVi;: 

Given  blueprint  and  references,  convert  dimensions  on  blueprint  to 
metric  equivalent.    Dimensions  must  be  within  a  tolerance  of  ■<■/-•  1/lOOth 
mm* 

PERFORMANCE  ACTIONS: 

18.1201  Note  dimension  on  blueprint. 

18.1202  Convert  dimension  to  metric  size: 

a.  On  decimal  dimensions  multiply  by  25.4  and  find 
millimeters  (Include  whole  number). 

b.  Convert  fractions  to  decimal  fraction  and 
multiply  by  25.4  to  find  millimeters  (Include 
whole  number) . 

18.1203  Vex If y  answer  with  conversion  chart. 


PERFORMANCE  STANDARDS:  0 

-    Convert  dimensions  to  metric  size  within  a  tolerance  of  */■ 
1/lOOth 


SUGGESTED  INSTRUCTION  TIME:    Integrated  training 


4lh, 


LEARNING  PROJECTS 
SECOND  YEAR 


Machining  projects  used  during  the  second  year  of  secondary  training  are 
designed  to  strengthen  tiiQse  competencies  mastered  during  the  first  year 
cf  training  and  to  develop  new  skills. 

Learning  projee^ta  during  the  second  year  may  Include  machining  Jobs  for 
other  vocational  programs 9  the  School  Dlstrlcti  studentSt  or  faculty^ 
(See  description! of  Learning  Projects »  First  Year.) 

Typical  second  year  machine  shop  projects  include  machining  the  following: 

-  Sine  Bar 

-  "T"  Handle 

-  Tap  Handle 

-  Arbor  Press 

-  Vise 

•»  Possibly  a  Gyroscope  or  other  more  difficult  machining  job 

One  program  has  manufactured  clocks  which  incorporated  a  number  of 
machining  tasks. 

INSTRUCTION  TIME  PLANNED  FOR 

SECOND  TEAR  LEARNING  PROJECTS:    199  Hours 

(Approximately  66  days  »  13  weeks) 
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UNIT  19.0 
MACHINE  SKOP  PROJECTS /LIVE  WORK 


An  Integral  part  of  the  secondary  machine  shop  program  Is  the  use  of 
machine  shop  projects  designed  to  promote  skill  development  and  to 
simulate  typical  machining  operations  In  Industry.    Occasionally,  '^live" 
projects  for  students*  the  School  District,  or  the  pVbllc  may  be  used^ 
for  training.  ^ 

Typically,  machine  shop  projects  or  "live"  work  will  be  used  to 
accomplish  a  group  of  objectives  rather  than  being  used  In  an  objective- 
by-objectlve  method.    Machining  projects  may  utilize  a  combination  of 
tasl^from  several  different  units  such  as  layout,  measuring,  benchwork, 
lathe  operation*  etc. 

Learning  projects  may  be  designed  by  the  Instructor  for  skill  development 
or  for  the  demonstration  of  competencies  In  performance  processes  or 
product  production. 

Prior  to  undertaking  shop  training  or  "live"  projects,  a  detailed  plan 
outlining  objectives,  actions  necessary  to  obtain  objectives,  standards 
of  performance  and  production,  and  the  criteria  for  evaluation  should  be 
developed,  understood  by  the  student,  and  followed.     (See  accompanying 
form.) 

See  the  description  of  First  Year  Learning  Projects  following  Unit  9  and 
the  description  of  the  Second  Year  Learning  Projects  following  this 
page. 
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Addendum  to  TaaK 


iHOP  PaUJECTS; 


RELATED  CURRICULUM  TOPIC; 

TASK  NOS: 


PERTORMANCS  OBJECTIVE: 

(What  la  student  given?  What  behavior  is  expected  oc  student?  What  standard 
o£  performance  is  expected?) 


DESCRIBE  MAJOR  STEPS  OF  TASK   (JOB) t 

3T£PS  CuMPLc.TI:lu  Mt'A  S&LUv^  ' 
STANDARDS  DEMONSTRATED 

1. 

2. 

3. 

4. 

5  • 

6. 

7. 

3. 

9. 

10. 

STANDARDS  (CRITERIA)  OF  PERFORMANCE  THAT  INDICATES  THAT  STUDENTS  HAS 
COMPLETED  TASKi 


?LA:JNED  INSTRUCTIONAL  TIME: 
^Estimated  crave!  to/from: 

DATE  TASK  STARTED:   


Hours 
Hours         On  Joo: 


:iour3) 


DATE  TASK  FINISHED; 


RELATED  KNOWLEDGE  TRAINING 


RELATED  SKILL  TRAIUING 


::OTZS  COWIENTS: 
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RATIONAL  FOR  MACHINE  SHOP  PROJECTS 
AND  LIVE  MACHINE  SHOP  JOBS  FOR  PUBLIC 


Machine  shop  projects  or  "live"  machine  shop  Jobs  provide  an  opportunity 
where  the  secondary  student  can  apply  theoretical  training  and  can 
practice  and  develop  skills  in  simulated  or  actual  Job  situations* 

Shop  projects  (or  **live**  jobs)  should  be  coordinated  as  closely  as 
possible  with  theoretical  training  so  that  the  student  logically  moves 
from  the  study  of  the  fundamentals  to  practical  exercises  and  finally  to 
live  projects  or  competency  testing  in  a  slmul'at^  or  actual  Job  situation^ 

Emphasis  in  machine  shop  projects  will  be  on  operations  that  are  related 
directly  to  the  development  of  knowledges  and  skills  that  are  being 
learned  during  the  phase  of  instruction.    With  the  Instructor's  approval » 
students  often  can  bring  in  or  accept  practical  Jobs  where  related 
Instruction  has  been  given  and  competencies  have  been  mastered* 
Occasionally 9  the  machine  shop  program  may  need  to  take  advantage  of 
"machining  opportunities"  that  may  not  be  repeated  at  a  later  date  and^ 
under  supervision  of  the  instructor,  basic  Instruction  and  "live"  work 
may  be  conducted  together  in  a  practical  Job  situation. 

Generally,  the  production  of  the  Secondary  level,  machine  shop  student 
in  the  training  lab  (in  practical  work)  will  be  low  and  slow  compared  to 
Industry  because  the  primary  aim  is  on  teaching.    Emphasis  in  the 
machine  shop  program  is  placed  on  developing  the  correct  skills  for 
machining  operations:    A  Job  not  done  "right"  may  have  to  be  done  over 
by  the  student « 

Machine  shop  training  projects  or  "live"  work  provides  a  unique  oppor-* 
tunlty  for  students  to  encounter,  in  a  controlled  setting,  day-*to-*day 
machining  operations  that  cannot  hm  simulated.    "Hands  on"  work  in  the 
machiixe  shop  provides  learning  experiences  that  otherwise  only  can  be 
acquired  through  trial-and-error  op  the  Job. 

Worthwhile  projects  and  "live"  machining  operations,  however,  require 
more  Instructor  planning.    Careful  scheduling  is  necessary  to  ensure 
that  students  are  competent  to  accomplish  the  Job  within  the  given  time 
and  resources.    In  addition,  "live"  machining  operations  must  be  scheduled 
in  the  proper  Instructional  sequence  so  that  students  can  complete 
assigned  projects  so  that  competency  development  will  proceed  properly. 

Practical  learning  opportunities  involving  "live"  shop  projects  may  be 
designed  for  special  needs  students,  for  the  career  Interests  of  student, 
or  to  meet  the  needs  of  potential  employers  at  a  particular  time.  A 
secondary  student  already  employed  in  a  machining  or  related  field  may 
be  able  to  develop  specialized  competencies  through  "additional 
experiences"  provided  by  shop  projects  or  "live"  Jobs. 
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Machine  shop  projects  and  "live"  jobs  provide  the  Instructor  with  an 
optimum  situation  In  which  to  test  student  knowledges  and  skills  In 
realistic,  "hands-on"  examinations.    In  some  situations,  the  "live"  shop 
job  may  be  utilized  by  the  Instructor  as  a  method  of  conducting  a  final 
e.  minatlon  of  a  unit  or  units  of  Instruction. 

A  side  benefit  that  ofqgn  accompanies  shop  projects  or  "live"  jobs  Is 
when  students  tend  to  develop  good  work  habits  and  attitudes  In  addition 
to  Increasing  their  technical  knowledges  and  skills  In  machine  operations. 
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SUGGESTIONS  FOR  MACHINE  SHOP  PROJECTS 


!•    Machining  projects  should  begin  with  a  clear,  concise  written 
objective  or/and  set  of  specifications. 

2.  "Live*^  shop  Jobs  for  outside  of  school  use  that  expend  materials 
should  not  begin  until  there  ia  a  specific  description  of  the 
machining  operation  desxred  and  until  a  deposr^t  to  cover  costs  of 
materials  used  has  been  obtained.    The  educational  program/ institution 
should  not  be  'xpected  to  use  the  instructional  budget  to  pay 
machining  expeases  for  outside  of  program  projects. 

3.  Machining  projects  and  "live**  Jobs  undertaken  should  be  compatible 
with  curriculum  objectives.    Students  should  not  undertake  work 

until  they  have  been  introduced  toothe  appropriate  theory^  techniquesi  0 
and  proceduires  required  for  the  Job. 

4.  Each  machining  project  shotAd  have  appropriate  checkpoints  established 
and  work  should  not  progress  beyond  checkpoints  until  the  Job  has 
been  approved  by  the  instructor. 

5.  Stock  or  parts  prpvlded  by  outside  individuals  should  be  appropriately 
protected. 

6.  Students  should  be  able  to  verbally  describe  the  objectives  and 
purposes  of  the  specific  machining  operation  they  are  to  perform. 

7.  A  record  or  log  should  be  kept  of  all  materials  or  parts  used  In  a 
live  machining  operation  (generally  omitted  in  training  projects) « 

8.  Students  should  record  their  time  involved  in  machining  projects 
and  should  indicate  their  name  on  the  product  or  Job  record. 

9.  Students  should  not  begin  a  machine  operation  without  authorization 
from  the  instructor. 

10.  Work  should  noc  begin  or  continue  if  a  safe  situation  does  not 
exist. 

11.  Machining  equipment  should  not  be  used  unless  the  student  has  been 
checked  out  in  the  operation  of  the  equipment)  has  the  instructor's 
permission  to  operate  the  machine,  and  has  need  to  use  the  machine. 
(INSTRUCTOR:     INSERT  COPY  OF  SHOP  RULES  AND  PROCEDURES  IN  THIS 
GUIDE!) 

12.  Products  of  machine  shwp  projects  should  be  checked  by  the  student 
and  approved  by  the  instructor. 

13.  Prior  to  releasing  a  product  machined  for  the  public,  the  instructor 
should  verify  the  accuracy  of  the  machining  operation.  Consideration 
should  be  given  to  obtaining  a  limited  release  of  responsibility 
from  the  customer,  if  applicable. 
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TOOLROOM  WORKER 


(OPTIONAL) 

Practical  activities  In  the  secondary  machine'  shop  prograqi  may  Include 
related  training  and  experiences  In  the  shop  (lab)  toolroom*  Purposes 
that  may  be  served  by  assigning  the  student  to  toolroom  duty  on  a 
rotating  basis  Include  the  follovlDg: 

!•    Assigning  the  student  to  periodic  duty  In  the  toolroomi  on  a 

rotating  basis i  provides  a  means  of  Controlling  expensive  public 
property!  essential  to  machine  shop  training.  * 

2.  Through  toolroom  duty^  the  studen^t  should  learn  responsibility,  an 
Important  trait  to  successfully  holding  a  Job* 

3.  Toolroom  duty  ca.^  contribute  directly  to  a  reduction  In  damaged  or 
missing  tools  and  equipment.    Misuse  of  tools  and  equipment  can  be 

*   Identified  and  a  student  can  be  held  accountable  for  the  loss  of 
training  tools  or  equipment, 

4.  Through  maintaining  a  log  of  all  tools  and  equipment  signed  out  and 
returned I  there  will  be  a  current  Inventory  of  the  tool  or  equipment 
rooms*    Tools  and  equipment  In  use  or  borrowed  can  be  Identified  as 
to  location  and  user* 

5.  The  aptlvltles  of  the  toolroom  duty  student  should  Include  Identifying 
tools I  equipment  I  and  parts  by  their  proper  names;  proper  storage 

of  toolsi  equipment,  and  parts;  and  Inspection,  cleaning,  and  care 
of  tools  and  equipment*    This  task  should  Include  a  regular  Inventory 
of  tool  boxes,  sets  of  tool  Items^  etc*,  to  Identify  missing  or 
unserviceable  components* 

6*    In  addition,  the  toolroom  duty  student  may  be  assigned  the  task  of 
assisting  the  Instructor  In  observing  the  lab  (shop)  area  for 
possible  safety  infractions  and  fire  hazards*    In  this  task,  the 
student  can  help  the  Instructor  ensure  that  a  safe  training  environ* 
ment  Is  ttalntalned* 

As  a  safety  observer,  the  toolroom  duty  student  should  take  action 
to  prevent  obstructed  aisles  and  cluttered  storage  areas  that  might 
cause  Injury  to  others* 

The  toolroom  duty  student  should  review  posted  first  aid  directions 
and  be  prepared  to  alert  the  Instructor  concerning  accidents  and  to 
assist  ^fellow  stiijc^ents  who  receive  minor  Injuries* 

The  toolroom  duty  student  should  aid  fellow  students  In  following 
prescribed  safety  practices  of  the  shop.    For  example,  the  student 
might  remind  others  concerning  the  use  of  safety  goggles i  etc. 
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The  toolroom  duty  student  should  observe  the  shop  for  potential 
fire  hazards.    The  toolroom  duty  student  should  assist  In  recovering 
oily  rags  and  waste  material  in  proper  containers  and  seeing  that 
flammable  solvents >  oll>  and  chemicals  are  stored  In  fireproof 
areas. 

The  toolroom  duty  student  should  observe  the  shop  for  potential 
safety  hazards  such  as  exposed  electrical  vires >  machines  with 
safety  guards  no^  In  placsi  etc.i  and  alert  fellow  students  to 
potential  hazards. 

The  toolioom  duty  student  should  be  prepared  to  notify  the  Instructor 
of  questl^able  safety  situations >  locate  and  use  fire  extinguishers > 
and  assist  students  with  first  aid. 

The  knowledge  and  skills  of  the  student  assigned  to  toolroom  duty 
might  be  expended  through  Individualized  study  assignments  or 
worksheets  selected  to  prepare  the  student  for  career  opportunities 
In  counter  or  warehouse  work  In  related  fields  (e.g.i  Identification 
of  fasteners >  tool^s^  machine  parts >  etc.). 
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■•  WIT  20.0  • 
OXYAC'ETYLENE  (OAW)  CUTTING/WELDING  AND  BRAZING 
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Training  Module  Addendum 


OPTIONAL 
ADDENDUM  MODULE 

MACHINE  SHOP  WELDING 


This  optional  addendum  module  concerning  machine  shop  welding  Includes 
Unit  20,  Oxyacetylene  (OAW)  Cutting,  Welding,  and  Brazing,  and  Unit  21 » 
Shielded  Metal  ARC  Welding  (SMAW) . 

The  purpose  of  this  module  Is  to  provide  the  secondary  level  machine 
shop  student  with  the  basic  skills  and  knowledge  In  gas  and  electric 
welding  operations  that  may  be  used  In  the  machining  trade. 

Currently,  only  one  of  the  three  secondary  level  machine  shop  programs 
Is  equipped  with  a  variety  of  welding  trainers  and  Is  providing  welding 
training.    The  other  machine  shop  programs  may  have  a  small  ARC  welder 
and  may  provide  an  orientation  to  ARC  welding. 

The  tasks  described  In  this  module  were  adopted  from  the  Articulated, 
Performance-based  Instruction  Objectives  Guide  for  Welding  developed  by 
The  School  District  of  Greenville  County  In  1983.    For  expanded  training, 
other  tasks  may  be  added  to  those  described  In  this  module.  The 
Instructional  goal  of  this  module  Is  to  ensure  that  welding  training, 
regardless  of  the  vocational  program  In  which  It  Is  offered.  Is  designed 
properly,  articulated,  and  safe. 

NOTE:         Post-secondary  welding  typically  Is  taught  by  the  Welding 

Department,  GTC  (post-secondary  participant  In  Articulation). 
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OXYACETYLENE  WELDING,  CUTTING,  AND  BRAZING 


PREREQUISITES:  None 

OBJECTIVES:  The  objective  of  oxyacetylene  welding,  cutting,  and 
brazing  (OAW)  Is  to  develop  entry  level  gas  welding 
skills. 

Oxyacetylene,  welding,  cutting,  and  brazing  training 
develops  the  skills  necessary  to  produce  high  quality 
single  and  multi-pass  welds  on  mild  steel  In  the  flat, 
horizontal,  vertical,  and  overhead  positions.  The 
machine  shop  student  is  trained  to  produce  high  quality 
flame  cuts  through  the  use  of  manual  gas  flame.  The 
machinist  will  dsvelop  skills  in  producing  high  quality 
brazed  Joints. 

Upon  completing  secondary  training,  the  student  should  be 
skilled  to  set  up  OAW  equipment  and  perform  the  require- 
ments of  OAW  welding,  cutting,  and  brazing  in  the  machine 
5     shop . 
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Unit  No.  20 


Title:       03CYACETYLENS  CUTTING /WELDING 


MODULE  STANDARDS 

(Standards  that  are  in  effect  for  the  entire  module  and  that  are  not 
optiotial.  Standards  applicable  only  to  a  particular  set  of  tasks  or 
functions  will  be  described  on  the  Performance  Standards  page.) 

1«    Select  tip. 

a.  Proper  size  for  work  to  be  done  (thickness  of  metal). 

2.  Inspect  tip  for  signs  of  damage  or  flaws  that  could  create  a  hazard 
or  impair  perf  ormaijice. 

a«      Seat  area: 

b.  Cutting  oxygen 
orifice: 

c.  Pre-heat  flame 
orifices: 

d .  0-Rings : 

3.  Install  tip. 

A.    Set  gas  pressures  for  desired  working  pressure. 


Smooth  and  clean  to  ensure  good  metal  seal 
with  torch  head. 

Free  of  slag  or  spatter  or  other 
obstruction  that  may  deform  oxygen  stream 
and* render  a  poor  quality  cut. 
Free  of  obstruction.    (Clogged  or 
obstructed  orifices  will  extend  required 
pre-heat  time  and  result  in  poor 
performance  and  cutting  efficiency.) 
Check  for  deterioration. 
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MACHINE  SHOP 
GAS  WELDING 
SUGGESTED  INSTRUCTION  TIMES 


MACHINE  SHOP  SUGGESTED 
UNIT /TASK  HOURS 

Unit  20.0  OXYACETYLENE  (OAW)  CUTTING /WELDING 
AND  BRAZING 

20.01  Oxyacetylene  Cutting/Welding  Terminology 

20.02  Oxyacetylene  Cutting/Welding  Safety 

20.03  Perform  Soap  and  Water  Test  (Safety) 

20.04  Identify  Oxygen  and  Acetylene 
Gases  and  Cylinder  Handling 

20.05  Set  Up  Oxyacetylene  Cutting/Welding 
Station 

20.06  Clean  Oxyacetylene  Cutting/Welding  Tips 

20.07  Light  the  Torch 

20.08  Adjusting  Flame 

20.09  Oxyacetylene  Cutting 

20.10  Preparing  the  Joint 

20.11  Carrying  the  Puddle  (Fuse) 

23.12  Run  a  Bead  with  Filler  Rod 

20.13  Weld  Open  Butt  Joint >  All  Positions 

20.14  Fillet  Weld,  Lap  Joint,  Flat  and 
Overhead  Positions 

20.15  Braze  Metal 

Times  not  estimated.    (Optional  training) 
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TASK  LISTINGS 
MACHINE  SHOP 


UNIT/TASK  DESCRIPTION 

Unit  20.0  OXYACETYLENE  (OAW)  CUTTING /WELDING  AND  BRAZING 

20.01  (Oxyacetylene  Cutting/Welding  Terminology)    Given  proper 
instructions,  identify  standard  oxyacetylene  cut ting /welding 
terms,  typically  used  in  daily  operations,  on  a  written  test 
with  80  percent  accuracy.    Use  standard  oxyacetylene 

cut ting /welding  terminology  upon  completion  of  the  training 
module  to  the  standards  of  the  instructor. 

20.02  (Oxyacetylene  Cutting/Welding  Safety)    Given  proper  instructions 
concerning  oxyacetylene  cutting/welding  safety;  demonstrate 
proper  use  of  protective  clothing  and  equipment  to  protect 
against  hazards  in  gas  cutting/welding  with  100  percent 
accuracy. 

20.03  (Perform  Soap  and  Water  Test  [Safety])  Given  oxyacetylene 
cutting/welding  equipment  to  be  tested  for  leaks,  neutral  soap 
and  water,  and  proper  instruction;  perform  a  soap  and  water 
leak  test.    Mark  (with  tape,  etc.)  all  discovered  leaks  for 
repair-    Hoses  and  torch  will  not  leak  after  repair  and  test. 

20.04  (Identify  Oxygen  and  Acetylene  Gases  and  Cylinder  Handling) 
Given  proper  instructions  and  demonstration,  identify  with  100 
percent  accuracy  characteristics  of  oxygen  and  acetylene  gases 
and  demonstrate  proper  handling  of  cylinders  to  the  standards 
of  the  instructor. 

20.05  (Set  Up  Oxyacetylene  Cutting/Welding  Station)    Given  oxyacetylene 
torch,  regulators,  hoses,  check  valves,  cylinder  wrench, 
oxygen,  and  fuel  cylinders  aiid  portable  cart;  set  up  a  portable 
or  stationary  oxyacetylene  cutting/welding  station.  The 
oxy-fuel  equipment  will  not  leak  and  will  operate  safety  as 

the  manufacturer  intended. 

20.06  (Clean  Oxyacetylene  Cutting/Welding  Tips)    Given  oxyacetylene 
cutting/welding  equipment,  tip  cleaners,  and  Instructions; 
clean  both  cutting/welding  tips. 

20.07  (Lighting  the  Torch)    Given  c^yacetylene  cutting/welding 
equipment,  striker,  sample  metal  to  be  used  in  job;  light 
torch  (for  cutting). 

20.08  (Adjusting  Flame)    Given  oxyacetylene  cutting/welding  equipment 
including  striker,  adjust  flame  for  job. 

20.09  (Oxyacetylene  Cutting)    Given  oxyacetylene  cutting  equipment, 
set  up  the  equipment  for  a  cutting  job,  and  cut  given  metal 
according  to  instructor's  assignment. 
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(Preparing  the  Joint)    Given  metal  to  clean  and  prepare  for 
welding,  select  the  best  Joint  and  prepare  the  Joint  for 
wfelding. 

(Carrying  the  Puddle  [Fuse])    Given  oxy acetylene  welding 
equipment  and  metal  to  weld  without  filler  rod,  establish  a 
molten  puddle  and  run  straight  even  beads  (without  filler)  in 
the  flat  or  other  positions  assigned  by  the  instructor. 

(Run  a  Bead  with  Filler  Rod)    Given  oxyacetylene  welding 
equipment,  metal,  and  filler  rod,  demonstrate  the  proper 
procedure  for  carrying  the  puddle  with  filler  metal  in  the 
flat  position  or  other  positions  that  may  be  required  by  the 
instructor,  to  the  instructor's  standards. 

(Weld  Open  Butt  Joint,  All  Positions)    Given  oxyacetylene 
welding  station,  filler  rod,  metal  panels,  personal  safety 
equipment,  and  necessary  tools  and  materials;  groove  weld  a 
butt  Joint  in  all  positions  required  by  the  instructor.  The 
bead  should  be  formed  properly,  straight,  and  uniform  in 
ripple  and  width,  with  even  height. 

(Fillet  Weld,  Lap  Joint,  All  Positions)  Given  oxy-fuel  work 
station,  metal,  rods;  construct  a  lap  weld  in  all  positions, 
required  by  the  instructor.  The  weld  will  be  straight,  have 
consistency  of  width  and  height,  proper  build  up,  and  no  slag. 

(Braze  Metal)    Given  an  oxyacetylene  welding  station,  sheet 
metal,  brazing  rod,  flux,  personal  safety  equipment,  and  the 
necessary  tools  and  materials;  braze  metal.    Bead  must  be 
straight  and  uniform  in  height  and  width,  have  a  uniform 
ripple  formation  and  have  no  undercut,  porosity,  craters,  or 
oxidation. 


UNIT 


20.0 


OXYACETYLENE 


TASK 


20.01 


OXYACETYLENE  CUTTING /WELDING 
TERMINOLOGY 


PERFORMANCE  OBJECTIVE: 

Given  proper  instructions,  identify  standard  oxyacetylene  cutting/welding 
terms,  typically  used  in  daily  operations,  on  a  written  test  with  60 
percent  accuracy.    Use  standard  oxyacetylene  cutting/welding  terminology 
upon  completion  of  the  training  module  to  the  standards  of  the  instructor. 


PERFORMANCE  STANDARDS: 


20.0101  Eighty  percent  accuracy  in  identifying  standard 
terminology  typically  used  in  oxyacetylene 
cutting/welding  jobs. 

20.0102  Upon  completion  of  Module  4.0,  use  termiuology  to 
instructor's  standards. 


Terms  and  definitions  adapted  from:  Welding,  Cutting  &  Heating  Guide, 
Denton,  TX:    Victor  Equipment  Co.,  pp.  54-57,  1977. 


ACETYLENE  -  Gas  composed  of  two  parts  of  carbon  and  two  parts  of  hydrogen. 
When  burned  in  an  atmosphere  of  oxygen,  it  produces  one  of  the  highest 
>  flame  temperatures  obtainable. 

ACETYLENE  CYLINDER  -  Specially  built  container  manufactured  according  to 
D.O.T.  standards.    Used  .o  store  and  ship  acetylene.  (Occasionally 
called  "tank"  or  "bottle.") 

ACETYLENE  REGULATOR  -  An  automatic  valve  used  to  reduce  acetylene 
cylinder  pressures  to  torch  pressures  and  to  keep  the  pressures  constant. 

BEAD  -  Denotes  the  appearance  of  the  finished  weld;  describes  the 
neatness  of  the  ripples  formed  by  the  metal  while  it  was  in  an  semiliquid 
state. 

BEVEL  -  Angling  the  metal  edge  where  welding  is  to  take  place. 
BOND  -  Junction  of  the  weld  metal  and  the  base  metal. 

BUILDUP  -  Amount  a  weld  face  is  extended  above  the  surface  of  the  metals 
being  joined. 
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ERIC 


UNIT 


20.0 


OXYACETYLENE 


TASK 


20.01 


OXYACETYLENE  CUTTING /WELDING 
TERMINOLOGY 


DEFINITIONS  CON'T. 


BUTT  JOINT  -  An  assembly  in  which  the  two  pieces  joined  are  in  the  same 
plane,  with  the  edge  of  one  piece  touching  the  edge  of  the  other. 

CARBURIZING  -  A  carburizing  flame  is  an  oxygen-fuel  gas  flame  with  a 
slight  excess  of  the  fuel  gas. 

CONE  -  Inner  visible  flame  shape  of  a  neutral  or  near  neutral  flame. 

CONTINUOUS  WELD  -  Making  the  complete  weld  in  one  operation. 

CORNER  JOINT  -  Junction  formed  by  edges  of  two  pieces  of  metal  touching 
each  other  at  angle  90  degrees. 

CRACKING  -  Action  of  opening  a  valve  slightly  and  then  closing  the  valve 
immediately. 

CUTTING  FLAME  -  Cutting  by  a  rapid  oxidation  process  at  a  high  temperature. 
It  is  produced  by  a  gas  flame  accompanied  by  a  Jet  action  which  blows 
the  oxides  away  from  the  cut. 

CYLINDER  -  A  container  used  to  hold  gases  used  in  welding.    See  (Oxygen, 
Acetylene.) 

EDGE  JOINT  -  Joint  formed  when  two  pieces  of  metal  are  lapped  with  at 
least  one  edge  of  each  at  an  edge  of  the  other. 

FILLER  ROD  -  Metal  wire  that  is  melted  and  added  to  the  welding  puddle 
to  produce  the  necessary  increase  in  bead  thickness.    (See  Welding  Rod.) 

FILLET  -  Weld  metal  in  the  internal  vertex,  or  comer,  of  the  angle 
formed  by  two  pieces  of  metal,  given  the  joint  additional  strength  to 
withstand  unusual  stresses. 

FILLET  WELD  -  Metal  fused  into  a  corner  formed  by  two  pieces  of  metal 
whose  welded  surfaces  are  approximately  90  degrees  to  each  other. 

FLAME  CUTTING  -  Cutting  performed  by  an  oxygen-fuel  gas  torch  which  has 
an  oxygen  jet. 

FLAT  POSITION  -  A  horizontal  weld  on  the  upper  side  of  a  horizontal  "* 
surface. 

FUSION  -  Intimate  mixing  of  molten  metals. 
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TJNIT 


20.0 


OXYACETYLENE 


TASK 


20.01 


OXYACETYLENE  CUTTING /WELDING 
TERMINOLOGY 


DEFINITIONS  CON'T. 


HORIZONTAL  POSITION  -  A  weld  performed  on  a  horizontal  seam  at  least 
partially  on  a  vertical  surface. 

HOSE  -  Flexible  medium  used  to  carry  gases  from  regulator  to  the  torch. 
It  is  made  of  fabric  and  rubber. 

JOINT  -  Where  two  pieces  meet  when  a  structure  is  made  of  smaller 
pieces. 

LAP  JOINT  -  A  joint  in  which  the  edges  of  the  two  metals  to  be  Joined 
overlap  one  another. 

LENS  -  A  specially  treated  glass  through  which  a  welder  may  look  at  avi 
intense  flame  withou**  being  injured  by  the  harmful  rays,  or  glare, 
radiating  from  this  flame. 

NEUTRAL  FLAME  -  Flame  which  results  from  combustion  of  perfect  proportions 
of  oxygen  and  the  welding  gas.    Used  for  most  welding  jobs. 

ORIFICE  -  Opening  through  which  gases  flow.    It  is  usually  the  final 
opening;  or  any  opening  controlled  by  a  valve. 

OUTSIDE  CORNER  WELD  -  Fusing  two  pieces  of  metal  together,  with  the 
fusion  taking  place  on  the  underpart  of  the  seam. 

OXIDIZING  -  Combining  oxygen  with  any  other  substance.    For  example,  a 
metal  is  oxidized  when  the  metal  is  burned,  i.e.,  oxygen  is  combined 
with  all  the  metal  or  parts  of  it. 

OXIDIZING  FLAME  -  Flame  produced  by  a"  excess  of  oxygen  in  the  torch 
mixture,  leaving  some  free  oxygen  which  tends  to  bum  the  molten  metal. 

OXYGEN  -  A  gas  formed  of  the  element  oxygen.    When  it  very  actively 
supports  combustion  it  is  called  burning;  when  it  slowly  combines  with  a 
substance  it  is  called  oxidation. 

OXYGEN-ACETYLENE  CUTTING  -  Cuting  metal  using  the  oxygen  jet  which  is 
added  to  an  oxygen-acetylene  preheating  flame. 

OXYGEN-ACETYLENE  WELDING  -  A  method  of  welding  which  uses  a  fuel  combina- 
tion of  two  gases  -  oxygen  and  acetylene. 

OXYGEN  CYLINDER  -  A  specially  built  container  manufactured  according  to 
D.O.T.  standards  and  used  to  store  and  ship  oxygen. 
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OXYACETYLENE 


20.01 


OXYACETYLENE  CUTTING /WELDING 
TERMINOLOGY 


DEFINITIONS  CON'T. 


OXYGEN  REGULATOR  -  An  automatic  valve  used  to  reduce  cylinder  pressures 
to  torch  pressures  and  to  keep  the  pressures  constant.    They  are  never 
to  be  used  as  acetylene  regulators. 

PASS  -  Weld  metal  created  by  one  progression  along  the  weld.  , 

PENETRATION  -  Depth  of  fusion  Into  the  base  metal  as  measured  from  the 
surface  of  the  base  metal. 

PREHEATING  -  Temperature  to  which  a  metal  Is  heated  before  an  operation 
Is  performed  on  the  metal  (welding,  cutting,  forming,  etc.). 

PUDDLE  -  Portion  of  a  weld  that  is  molten  at  the  place  the  heat  Is 
supplied. 

ROOT  of  WELD  -  That  part  of  a  weld  farthest  from  the  application  of  weld 
heat  and/or  filler  metal  side. 

SLAG  INCLUSIONS  -  Non-fused,  non  metallic  substances  In  the  weld  metal. 

TACK  WELD  -  Small  weld  used  to  temporarll:   .lold  together  components  of 
an  assembly. 

T-Jolnt  -  Joint  formed  by  placing  one  metal  against  another  at  an  angle 
of  90  degrees.  The  edge  of  one  metal  contacts  the  surface  of  the  other 
metal. 

TIP  -  Part  of  the  torch  at  the  end  where  the  gas  burns,  producing  the 
high-temperature  flame.    In  resistance  welding,  the  electrode  ends  are 
sometimes  called  tips. 

TOE  of  WELD  -  Junction  of  the  face  of  the  weld  and  the  base  |netal. 

TORCH  -  The  mechanism  which  the  operator  holds  during  gas  welding  and 
cutting,  at  the  end  of  which  the  gases  are  burned  to  perform  the  various 
gas  welding  and  cutting  operations. 

WELDING  -  Art  of  fastening  metals  together  by  means  of  interfusing  the 
metals. 

WELDMENT  -  Assembly  of  romponent  parts  joined  together  by  welding. 
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UNIT  20.0 
TASK  20.02 


OXYACETYLENE 

OXYACETYLENE  CUTTING /WELDING  SAFETY 


PERFORMANCE  OBJECTIVE: 

Given  proper  Instructions  concerning  oxyacetylene  cuctlng/weldlng 
safety;  domonstrate  proper  use  of  protective  clothing  and  equipment  to 
protect  against  hazards  in  gas  cutting/welding  with  100  percent  accuracy 


PERFORMANCE  ACTIONS; 


20.0201  Identify  dlffer':snt  types  and  uses  of  body  protection 
clothing  and  devices  used  In  gas  cutting/welding 
with  100  percent  accuracy: 

a.  Goggles:    One-piece  and  tvo-plece  to  filter 
light  rays  and  protect  eyes  from  hot  metal  and 
sparks . 

b.  Welding  gloves. 

€•     Protective  clothing: 

(1)  Welding  aprons,  are  reconmended. 

(2)  Reconmendatlon  not  to  wear  trousers  with 
cuffs. 

(3)  Leather  shoes  or  boots.  (Recommendation: 
Do  not  wear  canvas/cloth  shoes.) 

20.0202  Ch))ck  oxyacetylene  cut  ting /welding  equipment  for 
safe  operation: 

a.  Test  all  hose  and  regulator  connections  with 
soap  solution  ^(orientation  task). 

b.  Never  use  oil  or  grease  near  oxygen  and  other 
fittings. 

c.  Identify  oxygen  and  fuel  cylinders  without 
error. 

d.  Verify  that  cylinders  are  fastened  In  position 
correctly. 

e.  Inspect  hoses,  regulators  for  wear. 

f.  Check  storage  of  empty  and  full  cylinders  for 
proper  separation,  position  of  cylinders,  etc. 

*See  task  on  "Perform  Soap  and  Water  Test" 

20.0203  Check  oxyacetylene  cutting/welding  work  area  for 
proper  ventilation.    Should  meet  OSHA  Standards. 
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UNIT  20.0 
TASK  20.02 


OXYACETYLENE 

OXYACETYLENE  CUTTING/WELDING  SAFETY 


PERFORMANCE  ACTIONS  (Con ' t . ) : 

20.0204     Demonstrate  Safe  Practices:/ 


/ 

Use  caution  In  pic^ng  up  pieces  of  hot  metal. 
Use  pliers  or  tongB.  Mark  "hot"  metal  left  to 
cool. 

b.  Keep  combustibles  from  heat. 

c.  Protect  others  from  heat  and  hot  slag. 

d.  Don't  weld     completely  closed  container 
(Danger  of/expansion  explosion) . 


PERFORMANCE  STANDARDS: 


Identify  proper  safety  in  oxyacetylene  cutting/welding  on  a 
written  knowledge  cest  to  acceptable  standards  of  instructor. 
Demonst.  >4:e  use  of  protective  equipment  used  in  cutting/welding. 
Demonstrate  safe  practices  in  welding. 

Practice  proper  ventilation  techniques  in  cutting/welding. 


SUGGESTED  INSTRUCTION  TIME :\^  Optional  training 

< 

RELATED  TECHNICAL  INFORMATION: 

-    Identification  of  welding  equipment. 

'    Orientatior  to  dangers  of  oxyacetylene  cutting/welding  fumes 
of  flash  to  welders. 


NOTE:         See  "Safety  Precautions  for  Oxygen  and  Acetylene,"  South 

Carolina  Curriculum  Guide  for  Welding,  Columbia,  SC:    SO  State 
Department  of  Education  (Office  of  Vocational  Education) , 
1972. 
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UNIT  20.0 
TASK  20.03 


OXYACETYLENE 

PERFORM  SOAP  AND  WATER  TEST  (SAFETY) 


PERFORMANCE  OBJECTIVE: 

Glvtn  oxyac«tyl«U4i  cuttlng/veldlng  equipment  to  b«  tested  for  leaks* 
neutral  soap  and  water*  and  prpper  Instruction;  perform  a  soap  and  water 
leak  test.    Mark  (with  tape,  etc.)  all  discovered  leaks  for  repair. 
Hoses  and  torch  will  not  leak  after  repair  and  test. 


PERFORMANCE  ACTIONS: 

20.0301  Close  torch  valves. 

20.030^  Apply  normal  pressure. 

20.0303  Mix  neutral  soap  and  water. 

20.0304  Brush  soapy  water  over  hoses  and  valves. 

20.0305  Check  for  bubbles. 

20.0306  Mark  discovered  leaks  with  tape. 

20.0307  Relieve  hose  pressure*. 

20.0308  Repair  hoses  and  torch  as  required. 

20.0309  Recherk  for  leaks. 

PERFORMANCE  STANDARDS: 

«    Perform  soap  and  water  leak  test  on  oxyacetylene  cutting/welding 
equipment  to*lnstructor 's  standards. 

SUGGESTED  INSTRUCTION  TIME:    Orientation  Task 

RELATED  TECHNICAL  INFORMATION: 

-  Oxy-fuel  cutting/welding  equipment. 

-  Proper  safety  precautions. 
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UNIT  20.0  OXYACETYLENE 

TASK  20.04  IDENTIFYING  OXYGEN  AND  ACETYLENE 

GASES  AND  CYLINDER  HANDLING 


.  PERFORMANCE  OBJECTIVE: 

Glv«n  proptr  instructions  and  dei&onstrationi  identify  with  100  percent 
accur&cy  charabteristics  of  oxygen  and  a.Qtylene  gases  and  dempnstrate 
proper  handling  of  cylinders  to  the  standards  of  the  instructor. 


PERFORMANCE  ACTIONS: 

20.0401  a.      Identify  with  100  percent  accuracy  characteristics 

of  oxygen  and  acetylene  gases, 
b.     Describe  potential  dangers  in  handling  both 
gases     d  typical  pressures  under  which  gases 
should  used. 

20.0402  Identify  difference  between  oxygen  and  acetylene 
cylinder  with  100  percent  accuracy. 

20.0403  Demonstrate  proper  handling  of  gas  cylinders: 

a.  Fasten  cylinders  securely  in  upright  position. 

b.  Use  proper  method  (or  tool)  to  open/ close 
cylinder  valves. 

c.  Demonstrate  proper  storage  of  cylinders. 

d.  Demonstrate  proper  handling  of  cylinders  in 
training. 


PERFORMANCE  STANDARDS: 

-    Identify  major  characteristics  of  oxygen  and  acetylene  gases 
that  apply  to  welding  on  a  written  knowledge  test  with  100 
percent  accuracy. 

'    Demonstrate  proper  handling  of  gas  cylinders  to  the  standards 
of  the  instructor. 


SUGGESTED  INSTRUCTION  TIME:    Optional  training 
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UNIT 


20.0 


OmCETYLENE 


TASK 


20.05 


SET  UP  OmCETYLENE  CUTTING/WELDING 
STATION 


PERFORMANCE  OBJECTIVE: 

Given  oxyacetylene  torch »  regulators »  hoses*  check  valves,  cylinder 
wrench)  oxygen»  and  fuel  cylinders  and  portable  cart;  set  up  a  portable 
or  stationary  oxyacetylenc  cutting/welding  station.    The  oxy-fuel 
equipment  will  not  leak  and  will  operate  safely  as  the  manufacturer 
Intended. 


PERFORMANCE  ACTIONS: 


20.0501  Chain  cylinders  to  cart. 

20.0502  Remove  cylinder  cap. 

20.0503  Crack  cylinder  valves  to  clean  out  foreign  particles 
and  Inspect  threads. 

20.0504  Attach  regulators. 

20.0505  Install  check  valves. 

20.0506  Attach  hoses. 

20.0507  Attach  hoses  to  torch.     (Set  proper  pressure  for 
tips  being  used.) 

20.0508  Check  for  leaks. 


Oxy-fuel  equipment  will  not  leak  and  will  operate  safely  as 
the  manufacturer  Intended. 

Minimum  on  knowledge  test  concerning  cylinder  handling* 
regulators,  and  set  up  of  oxy-fuel  welding  equipment. 
Set  up  oxyacetylene  cut ting /welding  station  to  Instructor's 
standards. 


PERFORMANCE  STANDARDS: 


SUGGESTED  INSTRUCTION  TIME:    Optional  training 
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UNIT 


20.0 


QXYACETYLENE 


TASK 


20.05 


SET  UP  QXYACETYLENE  CUTTING /WELDING 
STATION  (Con't.) 


RELATED  TECHNICAL  INFORMATION: 

-  Safety: 

a.  Cylinder  storage  and  handling 

b.  Purging  equipment 

c.  Gas:    (1)  Pressures,  (2)  Ventilation 

d.  Inspection  procedures 

-  Manufacturer's  specifications  and  instructions. 
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UNIT 


20.0 


OXYACETYLENE 


TASK 


20.06 


CLEAN  OXYACETYLENE  CUTTING /WELDING 
TIPS 


PERFORMANCE  OBJECTIVE: 

Glvftn  oxyacetylenft  cutting/welding  equipment,  tip  cleaners,  and 
Instructions;  clean  both  cutting/welding  tips. 

(NOTE:       This  objective  will  become  standard  practice  when  using 
oxyacetylene  welding  and  cutting  equipment.) 

PERFORMANCE  ACTIONS: 


20.0601  Examine  tip  to  determine  orifice  (opening)  size,  and 
condition  of  orifice  end  of  tip. 

20.0602  Select  proper  (correct  size)  tip  cleaner(s). 

20.0603  (May  be  optional  or  orientation  only).  Smooth  flame 
end  of  tip  If  It  Is  scratched  or  rough  (file  orifice 
end)  or  use  tip  reamer. 

20.0604  Clean  tip: 


a.  Start  with  tip  cleaner  two  sizes  smaller  than 
tip  orifice. 

b.  Use  straight  push-pull  action  to  eliminate 
egg-shaped  opening. 

c.  Gradually  Increase  tip  cleaner  size  to  original 
orifice  size. 

d.  Where  possible.  Insert  long  tip  cleaners 
through  back  of  tip. 


Clean  tips  to  Instructor's  standards  or  manufacturer's 
recommendations,  avoiding  damage  to  tip,  and  reporting  and 
damaged  tips  to  Instructor. 


SUGGESTED  INSTRUCTION  TIME:  Orientation  more  than  skill  development 
RELATED  TECHNICAL  INFORMATION: 


Determine  that  tips  are  being  used  with  torches  from  the  same 

manufacturer. 

Identify  various  tips. 

Identify  typical  tip  sizes  (No  standard  numbering  system). 


PERFORMANCE  STANDARDS: 
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UNIT  20.0  OXYACETYLENE 

TASK  20.07  LIGHTING  THE  TORCH 


PERFORMANCE  OBJECTIVE: 

Given  oxyacecylene  cutting/welding  equipment,  striker*  sample  metal  to 
be  used  In  Job;  light  torch  (for  cutting). 

(NOTE:       Tasks  of  (a)  lighting  the  torch  and  (b)  adjusting  the  flame 
typically  will  be  accomplished  as  a  continuing  action.) 


PERFORMANCE  ACTIONS: 

I 

20.0701  Select  proper  tip  size  for  Job.    (Determine  by 
thickness  of  metal.) 

20.0702  Set  regulator  pressure  for  Job. 

20.0703  a.      Open  oxygen  valve  on  torch  handle, 
b.      Adjust  oxygen  regulator  to  desired  delivery 

range . 


20.0704     a.      Open  fur  .  valve  on 


torch  handle  (1/2  turn). 


b.      Adjust  fuel  regulator  to  required  delivery 
tange. 

20.0705  Point  torch  head  (flame  direction)  away  from  persons » 
cylinders »  or  flammable  materials  before  lighting. 

20.0706  a.      Open  torch  fuel  valve  approximately  1/2  turn, 
b.      Ignite  gas.    Hold  torch  In  one  hand  and  the 

spark  lighter  In  the  other  hand. 


PERFORMANCE  STANDARDS; 

-  Select  proper  tip  for  welding  Job;  adjust  regulators  according 
to  text  or  teacher's  Instructions  or  manufacturer's  standards; 
use  proper  safety  equipment;  and  light  torch, 

-  (Tash  typically  will  be  accomplished  Jointly  with  adjusting 
flame.) 


SUGGESTED  INSTRUCTION  TIME:    Optional  training 


RELATED  TECHNICAL  INFORMATION: 

-  Able  to  set  up  oxy-fuel  cutting/welding  station. 

-  Selection  of  cutting/welding  tips. 

-  Wear  protective  goggles  to  shield  against  bright  lights 
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UNIT 
TASK 


20.0 
20.08 


OXYACETYLENE 
ADJUSTING  FLAME 


PERFORMANCE  OBJECTIVE: 

Given  oxyacetylene  cutting/welding  equipment  Including  striker,  adjust 
flame  for  job. 

(NOTE:       Tasks  of  (a)  lighting  torch  and  (b)  adjusting  flame  typically 
will  be  accomplished  as  a  continuous  action.) 


PERFORMANCE  ACTIONS: 


20.0801     Light  torch.    (Point  flame  away  from  persons* 


cylinders,  or  any  flammable  materials.) 


20.0802  a.      Keeping  opening  fuel  valve  until  flame  stops 

smoking  and  leaves  end  of  tip  by  about  1/8 
Inch. 

b.      Then,  slightly  reduce  fuel  supply  to  bring 
flame  back  to  tip. 

20.0803  Open  torch  oxygen  needle  adjustment  valve  until  a 
bright  neutral  flame  (for  cutting)  Is  reached. 


PERFORMANCE  STANDARDS: 

-  Adjust  torch  to  a  neutral  flame  (for  cutting)  to  meet  manu- 
facturer's specifications,  or  Instructor's  standards. 

-  (Task  may  be  accomplished  Jointly  with  lighting  the  torch.) 


SUGGESTED  INSTRUCTION  TIME:    Optional  training 


RELATED  TECHNICAL  INFORMATION: 

Caution:    If  backfire  or  flashback  Is  experiences,  Immediately  turn  off 
oxygen  valve,  then  turn  off  fuel  valve. 

-  Oxidizing  flame. 

-  Carburlzlng  flame. 
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UNIT  20 . 0  OXYACETYLENE 

TASK  20.09  OXYACETYLENE  CUTTING 


PERFORMANCE  OBJECTIVE: 

Given  oxyacetylene  cutting  equipment ,  set  up  the  equipment  for  a  cutting 
Job 9  and  cut  given  metal  according  to  Instructor's  assignment. 


PERFORMANCE  ACTIONS: 

20*0901     Make  usual  preparations  for  cutting. 

20.0902  a.      Set  oxygen  regulator. 

b.  Set  acetylene  regulator. 

c.  Adjust  as  necessary. 

20.0903  a.      Turn  on  acetylene  valve. 

b.      Light  torch  with  sparkllghter  (striker). 
(NOTE:       Avoid  using  butane  lighters  and 
matches ! ) 

20.0904  a.      Turn  on  oxygen  preheating  valve* 

b.  Adjust  to  neutral  flame. 

20.0905  Press  oxygen  high-»pres8ure  lever  and  observe  pre- 
heating flame. 

20*0906     Position  metal. 

20.0907      a*      Hold  torch  tip  at  right  angle  to  metal  with 
inner  cones  ^1-^  1/2  inch  above  metal* 
b*      Heat  edge  of  metal  to  bright  red  (at  guideline). 

c.  Press  oxygen  cutting  level  and  move ^ torch 
forward  along  guidelines  to  begin  cut* 

20*0908     Move  torch  fast  enough  to  maintain  smooth »  even  cut 
on  metal.     (If  cutting  actions  stops »  release  oxygen 
cutting  level  and  preheat  at  end  of  kerf  and  continue 
cut  when  metal  become^s  red.) 


PERFORMANCE  STANDARDS: 

-  Set  up  complete  oxyacetylene  cutting  station  following  proper 
sequence  and  safety  precautions. 

-  Light  and  properly  adjust  flame  for  cutting  Job. 

-  Cuts  must  meet  the  Instructor's  standards  and  industry  standards 
(NOTE:       Proper  cutting  speed  can  be  mastered  only  through 

experience.) 


UNIT  20.0 
TASK  20.09 


OXYACETYLENE 

OXYACETYLENE  CUTTING  (Con't.) 


SUGGESTED  INSTRUCTION  TIME:    Optional  training 

RELATED  TECHNICAL  INFORMATION: 

-  Oxyacetylene  safety:    Equipment,  operation,  personal. 

-  Cut  lines  outlined  by  soapstone  or  chalk. 

RECOMMENDED: 

-  Use  only  enough  flame  to  cut  metal. 
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UNIT 


20.0 


OXYACETYLENE 


TASK 


20.10 


PREPARING  THE  JOINT 


PERFORMANCE  OBJECTIVE: 

Given  metal  to  clean  and  prepare  for  welding,  select  the  best  joint  and 
prepare  the  Joint  for  welding. 

PERFORMANCE  ACTIONS: 


20.1001  Select  type  of  joint;    (Select  simplest  joint  to 
produce  strongest  weld  possible.) 

20.1002  a.  Lap. 
b.  Butt. 

(NOTE:       Instructor  may  require  orientation  to 
Edge,  Corner,  and  T  joints.) 

20.1003  Prepare  Joint. 

20.1004  a.      Prepare  metal  for  deep  penetration,  keeping 

metal  edges  true  and  straight, 
b.      Clean  and  dry  metal  prior  to  welding. 


PERFORMANCE  STANDARDS: 

-    The  best  (simplest)  jOlnt  to  produce  the  strongest  weld 
possible  must  be  chosen  as  Judged  by  the  welding  instructor 
and  the  Joint  must  be  properly  prepared  for  welding,  to 
Include  free  from  any  material  that  might  weaken  the  weld. 


SUGGESTED  INSTRUCTION  TIME:    Optional  training 


RELATED  TECHNICAL  INFORMATION: 


Oxyacetylene  cutting. 

Metal  characteristics  (thickness  and  appropriate  welding 
joints) . 

Consideration  in  alignment  of  long  lengths  of  body  panels  for 
lap  weld. 
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UNIT  20.0 
TASK  20.11 


OXYACETYLENE 

CARRYING  THE  PUDDLE  (FUSE) 


PERFORMANCE  OBJECTIVE: 

Given  oxyacetylttne  welding  equipment  and  metal  to  weld  without  filler 
rod,  establish  a  molten  puddle  and  run  straight  even  beads  (without 
filler)  In  the  flat  or  other  positions  assigned  hy  the  instructor. 


PERFORMANCE  ACTIONS: 

20.1101  Put  on  safety  equipment. 

20.1102  Position  metal  as  Instructed  and  to  the  standards  of 
the  Instructor. 

20.1103  Set  up  oxyacetylene  welding  station  and  adjust 
regulators . 

20.1104  Light  torch  and  adjust  for  a  neutral  flame. 

20.1105  Point  flame  In  direction  of  weld  at  35-45  degree 
angle  with  no  side  angle. 

20.1106  Lower  torch  until  Inner  flame  Is  about  1/2  inch  from 
metal. 

20.1107  (Recommend)    Begin  weld  at  right  hand  edge  of  metal. 
(If  right  handed O 

20.1108  Move  flame  In  small  circle  until  pool  of  molten 
metal  forms  (about  1/4  Inch  In  diameter). 

20.1109  Move  flame  along  line  of  Intended  weld  to  form 
overlapping  circles  (carry  the  puddle)  In  uniform 
bead.    (Scribe  a  line  or  use  a  straight  edge  to  help 
puddle  a  straight  bead.) 

(NOTE:       Practice  will  be  required  to  develop  skill 
In  puddling.) 


PERFORMANCE  STANDARDS: 

-    Run  a  bead  without  filler  rod,  according  to  the  instructor's 
standards,  keeping  the  bead  straight  and  maintaining  a  uniform 
puddle. 


SUGGESTED  INSTRUCTION  TIME:    Optional  training 
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UNIT  20.0 
TASK  20.11 


OmCETYLENE 

CARRYING  THE  PUDDLE  (FUSE)  (Con't.) 


RELATED  TECHNICAL  INFORMATION: 

-  Safety  procedures. 

-  Setting  up  oxy-fuel  station. 

-  Flame  adjustment. 
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UNIT  20.0 
TASK  20.12 


OXYACETYLENE 

RUN  A  BEAD  WITH  FILLER  ROD 


PERFORMANCE  OBJECTIVE: 

Given  oxyacetylen*  welding  equipment,  metal,  and  filler  rod,  demonstrate 
the  proper  procedure  for  carrying  the  puddle  with  filler  metal  In  the 
flat  position  or  other  positions  that  may  be  required  by  the  Instructor, 
to  the  Instructor's  standards. 


PERFORMANCE  ACTIONS: 

20.1201  Put  on  safety  equipment.    Take  safety  precautions. 

20.1202  Position  metal. 

20.1203  Set  up  oxy-fuel  welding  station. 

20.1204  a.      Establish  puddle  with  torch  angle  30-45  degrees, 
b.      Place  Inner  cone  about  1/2  Inch  from  metal 

puddle . 

20.1205  Begin  travel  when  a  molten  puddle  Is  established. 

20.1206  Add  filler  rod  to  puddle,  withdraw  as  necessary. 

20.1207  Move  puddle  forward  with  torch,  allowing  puddle  to 
form  In  base  metal. 

20.1208  Maintain  puddle  size  and  shape  so  that  bead  Is 
smooth  and  In  a  straight  line. 

(NOTE: ■  Practice  will  be  required  to  develop 
consistently  satisfactory  results  In 
running  a  bead.) 


PERFORMANCE  STANDARDS: 

-    Using  oxyacetylene  welding,  run  a  bead  with  filler,  rod,  in  a 
straight  line,  with  uniform  width  and  height,  with  a  weld 
penetrating  about  100  percent  thickness  of  metal  base,  consis- 
tently satisfactory  to  the  Instructor's  standards. 
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UNIT 
TASK 


20.0 
20.1;/ 


/ 


OXYACETYLENE 

RUN  A  BEAD  WITH  FILLER  ROD  (Con't.) 


/ 


SUGGEST^  INSTRUCTION  TIME:    OpCional  training 

/ 

/' 

RELATE  TECHNICAL  INFORMATION: 

/ 

/       -    Filler  rod. 

-  Tip  selection. 

-  Puddling. 


UNIT  20.0  OmCETYLENE 

TASK  20.13  WELD  OPEN  BUTT-JOINT,  ALL  POSITIONS* 

 u  \  


PERFOBMANCE  OBJECTIVE: 

Given  oxyacttylenft  waldlng  station,  filler  rod,  base  metal,  personal 
safety  equipment,  and  necessary  tpols  and  materials;  groove  weld  a  butt 
joint  In  all  positions  required  by  the  Instructor.    The  bead  should  be 
formed  properly,  straight,  and  uniform  In  ripple  and  width,  with  even 
height. 


PERFORMANCE  ACTIONS: 

20.1301  Prepare  for  oxy-fuel  welding. 

20.1302  Position  metal  In  butt  joint,  flat  position. 

20.1303  Tack  weld  each  end  of  the  joint  to  hold  position. 

20.1304  Run  a  bead,  using  acceptable  standards  (of  Industry), 
to  weld  a  butt  joint  (all  positions). 

20.1305  Inspect  weld  for: 

a.  Proper  penetration  (100  percent). 

b.  Build  up  of  weld  around  1/16  Inch  above  base   ,  . 
surface. 

c.  Bead  straight  and  over  center  of  joint. 

PERFORMANCE  STANDARDS: 

-  Weld  a  butt  joint. 

-  The  bead  must  be  properly  formed,  straight,  and  uniform  In 
ripple  and  width,  with  even  height. 

-  There  must  be  no  undercut,  porosity,  craters,  or  oxidation, 
and  the  weld  must  be  fused  with  the  base  metal. 


SUGGESTED  INSTRUCTION  TIME:    Optional  training 


RELATED  TECHNICAL  INFORMATION: 

-  Tip  and  rod  selection. 

-  Preparing  metal  for  weld. 

-  Testing  of  weld. 

-  Safety.  # 

*ALL  POSITIONS  -  Flat,  Horizontal,  Vertical,  and  Overhead  (to  lesser 
degree) 
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UNIT     ■     20.0  OXYACETYLENE 

TASK  20.14  FILLET  WELD,  LAP  JOINT,  ALL 

POSITK^S* 


FERFORMAMCE  OBJECTIVE: 

Given  oxy-fuel  work  station,  metal,  rods;  construct  a  lap  weld  In  all 
positions,  required  by  the  Instructor.    The  weld  will  be  straight,  have 
consistency  of  width  and  height,  proper  build  up,  and  no  slag. 


PERFORMANCE  ACTIONS: 


20.1401  Make  necessary  preparations  for  welding. 

20.1402  Position  sheet  metal  for  lap  welding. 

20.1403  Tack  weld  each  of  the  plates. 


20.1404  Start  molten  pool  at  end  of  Joint,  with  or  without 
filler  rod  and  run  bead  to  complete  lap  joint. 

20.1405  Inspect  weld  for  smoothness,  even  ripple,,  uniform 
and  complete  penetration. 

(SPECIAL  NOTE:      Practice  In  oxyacetylene  lap  Joint 

welding  typically  will  be  limited 
to  conserve  practice  steel.) 


PERFORMANCE  STANDARDS: 

-  Weld'' lap  Joint  of  metal  with  oxyacetylene  equipment. 

-  The  weld  must  be  consistent  and  uniform,  show  uniform  fusion, 
good  surface  ripple,  and  have  no  slag. 

-  The  finished  weld  must  meet  the  Instructor's  standards. 


SUGGESTED  INSTRUCTION  TIME:    Optional  training 


RELATED  TECHNICAL  INFORMATION: 

-  Welding  procedures  to  ensure  proper  heating  of  top  and  bottom 
metal. 

-  Safety. 


^Secondary  training  may  concentrate  on  flat  position. 
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UNIT 


20.0 


OXYACETYLENE 


TASK 


20.15 


BRAZE  METAL 


PERFORMANCE  OBJECTIVE: 

Given  an  oxyacctylcne  welding  statloni  metali  brazing  rod,  flux,  personal 
safety  equipment,  and  the  necessary  tools  and  materials;  braze  metal. 
Bead  must  be  straight  and  uniform  In  height  and  width,  have  a  uniform 
ripple  formation  and  have  no  undercut,  porosity,  craters,  or  oxidation. 


20.1501  Set  up  oxyacetylene  welding  station  for  brazing. 

20.1502  Prepare  sheet  metal  for  brazing:    Clean  appropriately. 

20.1503  Position  and  tack  weld  metal. 

20.1504  Braze  weld  butt  joint  using  slightly  oxidizing 
flame. 

20.1505  a.     Use  flux  coated  filler  rod.'  OR 


(1)  Heat  end  of  filler  rod. 

(2)  Dip  rod  In  flux  allowing  flux  to  cling  to 
heated  metal  if  not  flux  coated  rod. 

b.      Heat  tack  welded  areas  to  dull  red;  apply 
filler  metal.  ^ 


Braze  weld  metal  so  that  the  finished  weld  Is  flat  to  slightly 
convex,  gold  in  color  and  penetrates  through  the  joint. 


PERFORMANCE  ACTIONS: 


20.1506 


Inspect  weld. 


PERFORMANCE  STANDARDS: 


SUGGESTED  INSTRUCTION  TIME:    Optional  training 


RELATED  TECHNICAL  INFORMATION: 


-  When/when  not  to  braze. 

-  Precaution  against  embrlttlement . 


496 


53o 


Addendum  to  Unit  20.0 


CHECKLIST  FOR  WELD 


CHECK  IF  WELD  PASSES  INDUSTRY 
STANDARDS  (omit  If  It  does  not) 
Hori-      Verti-  Over- 
Flat    zontal     cal  head 


1.    Even  baad. 


2.    Even  ripples. In  bead. 


3.    Bead  uniform  In  width. 


4.    Proper  height  In  bead 
(not  excessive) 


5.    No  holes  in  veld. 


6.    Weld  not  brittle. 


7.    No  excessive  metal  under 
joint, 


8.    Proper  penetration. 


9.    No  weld  cracks. 


10.    End  crater  filled. 


11. 


No  cold  overlaps 
along  joint 


12. 


Good  fusion  and 
penetration. 


^Optional  task  at  secondary  level. 
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UNIX  21.0 

SHIELDED  METAL  ARC  WELDING  (SMAW) 
(ARC) 
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SHIELDED  METAL  ARC  WELDING  (SKAW) 
(ARC) 


PREREQUISITE:  None 


OBJECTIVE: 


Shielded  Metal  Arc  Welding  (SMAW)  Is  designed  to  develop 
basic  ARC  welding  skills  for  entry-level  machine  shop 
work. 


The  student  will  learn  the  skills  of  striking  the  arc, 
maintain  proper  arc    length,  setting  up  SMAW  equipment, 
and  manipulating  the  electrode. . 
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MACHINE  SHOP 
SHIELDED  M6TAL  ARC  WELDING 
SUGGESTED  INSTRUCTION  TIMES 


MACHINE  SHOP  SUGGESTED 
UNIT/ TASK  HOURS 

Unit  21.0  SHIELDED  METAL  ARC  WELDING 

21.01  Introduction  (Principles)  of  Arc  Welding 

21.02  Safety  in  Arc  Welding 

21.03  Machines  and  Accessories 

21.04  Select  Electrode 

21.05  Striking  and  Maintaining  (Substaining) 
an  Arc  (Flat  Position) 

21.06  Chip  Slag  Using  Chipping  Hammer 

21.07  Run  Short  Beads,  Flat  Position 
(Training  Task) 

21.08  Run  Continuous  Beads,  Flat 
Position  (Training  Task) 

21.09  Prepare  Joint 

21.10  Construct  Open  Butt  Weld, 
All  Positions 

21.11  Construct  Lap  Joint  Weld,  3/8  Inch 
Equal  Legs,  Three  Passes 

Times  not  estimated.     (Optional  training) 
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TASK  LISTINGS 
MACHINE  SHOP 


UNIT/TASK  DESCRIPTION 
Unit  21.0  SHIELDED  METAL  ARC  WELDING 

21.01         (Introduction  [Principles]  of  Arc  Welding)    Given  instruction 
and  an  orientation  to  various  welding  processes,  identify 
shielded  metal  arc  welding  as  a  process,  describe  the  electric 
arc  • 

21*02         (Safety  in  Arc  Welding)    Given  instruction  concerning  arc 

welding  safety,  demonstrate  safety  precautions  recommended  by 
the  instructor  and  text  (industry  standards)  concerning  the 
handling  of  hot  metal,  high  current  electricity,  toxic  f tunes, 
large  quantities  of  ultraviolet  rays,  droplets  of  molten 
metals,  and  proper  setting  of  arc  welding  machines. 

21.03  (Machines  and  Accessories)    Given  instruction  concerning 
machines  and  accessories  for  arc  welding,  demonstrate  the 
proper  procedures  to  set  up  given  shielded  metallic  arc  (ARC) 
welding  equipment  to  the  instructor's  standards  (standards  of 
industry  or  manufacturer) . 

21.04  (Select  Electrode)    Given  an  orientation  to  arc  welding 
electrodes,  select  electrode  and  .describe  how  to  properly 
store  and  conserve  electrodes  during  training. 

21.05  (Striking  and  Maintaining  [SuHstaining]  and  Arc  [Flat  Position]) 
Given  instruction,  safety  protective  equipment,  welding 
machine-equipment-accessories,  and  electrodes,  and  angle  iron 

or  frame  channel;  strike  and  maintain  an  arc  to  the  instructor's 
standards.. 

21*06         (Chip  Slag  Using  Chipping  Hammer)    Given  a  welded  joint  and 

chipping  hammer;  remove  slag  from  weld.    Weldment  must  be  free 
of  all  removable  slag. 

21.07  (Run  Short  Beads,  Flat  Position  [Training  Task])  Given 
instructions,  arc  welding  machine,  safety  equipment  accessories, 
mild  steel  plate,  and  electrode;  run  short  beads  to  the 
instructor's  standards.    Flat  position. 

21.08  (Run  Continuous  Beads,  Flat  Position  [Training  Task])  Given 
instructions,  arc  welding  machine-equipment-accessories 
(including  safety  clothing),  electrode  and  metal  plate;  run 
continuous  beads  to  the  instructor's  standards, 

21.09  (Prepare  Joint)    See  related  task  in  Oxyacetylene  Welding. 
Given  metal  to  clean  and  prepare  for  welding,  select  the  best 
joint  and  prepare  the  joint  for  arc  welding. 
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21.10  (Construct  Open  Butt  Weld,  All  Positions)    Given  a  shielded 
metal  arc  welding  station^  mild  steel  coupons,  electrodes, 
personal  safety  equipment,  and  the  necessary  tools  and  materials, 
construct  open  butt  welds,  1/16  inch  root  opening,  in  all 
positions  (flat,  horizontal,  vertical,  and  overhead).  Bead 
must  be  straight  and  uniform  in  height  and  width;  have  no 
oxidation,  weld  must  be  fused  with  base  metal  and  have  full 
penetration. 

21.11  (Construct  Lap  Joint  Weld,  3/8  Inch  Equal  Legs,  Three  Passes) 
Given  a  shielded  metal  arc  welding  station,  mild  steel  coupons, 
electrode,  personal  safety  equipment,  and  the  necessary  tools 
and  materials;  construct  a  three  pass  lap  joint  weld,  3/8  inch 
equal  legs.    Beads  must  be  straight  and  uniform  in  height  and 
width;  have  a  uniform  ripple  format:' on;  and  have  no  undercut 
porosity,-  craters >  or  oxidation.    Weld  must  be  fused  with  base 
metal  and  show  no  visible  penetration  on  opposite  side  of 
weld. 


O  502 

ERJC  541 


UNIT  21.0  SHIELDED  METAL-ARC  WELDING 

(ARC  WELDING) 

TASK  21.01  INTRODUCTION  (PRINCIPLES)  OF  ARC 

WELDING 


PERFORMANCE  OBJECTIVE: 

Given  instructions  and  an  orientation  to  various  welding  processes, 
identify  shielded  metal  arc  welding  as  a  process,  describe  the  electric 
arc. 


PERFORMANCE  ACTIONS: 

21.0101  Contrast  shielded  metal  arc  welding  (SMAW)  as  a 
process  compared  to  oxy-fuel,  MIG  welding  processes. 

21.0102  Describe  the  electric  arc. 

21.0103  Distinguish  between  AC  and  DC  current. 

21.0104  Describe  how  polarity  Is  used  in  welding. 

21.0105  Interpret  and  use  the  terminology  of  arc  welding. 

(NOTE:       This  performance  action  will  occur  during 
the  entire  training  period  of  arc  welding.) 

21.0106  Describe  standards  for  evaluation  of  competencies  in 
arc  welding. 

PERFORMANCE  STANDARDS: 

-  Identify  SMAW  as  a  process  and  interpret  and  use  the  termi- 
nology of  arc  welding  to  the  standards  established  by  the 
Instructor. 

SUGGESTED  INSTRUCTION  TIME:    Optional  training 

RELATED  TECHNICAL  INFORMATION: 

-  Arc  welding  terminology. 
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Addendum  to  Task  21.01 


ARC  WELDING  TERMINOLOGY 


The  suggested  minimum  terminology  for  ate  welding  is  Included  for 
standardization  and  was  taken  from  the  following  source: 

Walker,  John  R.    Arc  Welding  Basic  Fundamentals,  South  Holland,  IL:  The 
Goodheart-Wilcox  Company,  Inc.,  pp.  122,  123,  1981. 


AC  (ALTERNATING  CURRENT)  -  A  current  that  reverses  direction  regularly 
as  it  rises  and  falls. 

AMPERE  -  An  electrical  unit  that  indicates  rate  of  flow  of  electricity 
through  a  circuit. 

ARC  LENGTH  -  Distance  from  end  of  electrode  to  surface  of  molten  pool. 
ARC  VOLTAGE  -  Voltage  across  welding  arc. 

ARC  WELDING  -  Process  of  joining  metals  by  using  heat  of  an  electric 
arc,  but  without  pressure. 

BASE  METAL  -  The  metal  to  be  welded. 

BEVEL  -  Angle  formed  by  a  line  or  surface  that  is  not  at  rig..t  angles  to 
another  line  or  surface. 

BRITTLENESS  -  In  some  respects,  opposite  of  toughness.  The  characteristic 
that  causes  metal  to  break  easily. 

BURR  -  Sharp  edge  remaining  on  metal  after  cutting,  stamping  or  machining. 
A  burr  can  be  dangerous  if  not  removed. 

BUTT  WELD  -  A  weld  made  in  the  joint  between  two  pieces  ot  uietal  approxi- 
mately in  the  same  place. 

CASEHARDENING  -  A  process  of  surface  hardening  iron  base  alloys  so  that 
the  surface  layer  or  case  Is  made  substantially  harder  than  interior  or 
core. 

CONTINUOUS  WELD  -  A  weld  which  extends  without  interruption  for  Its 
entire  length. 


CRATER  -  Depression  at  end  of  a  weld. 

DC  (DIRECT  CURRENT)  -  Flow  of  electric  current  In  one  direction  only. 

DEPOSITED  METAL  -  Metal  that  has  been  deposited  during  welding. 

DEPTH  OF  FUSION  -  Distance  that  weld  extends  Into  base  metal  from  Its 
original  surface. 
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EDGE  PREPARATION  -  Contour  prepared  on  edge  of  a  member  for  welding. 

ELECTRODE  -  A  bare  of  flux  coated  wire  or  rod  that  is  melted  into  base 
metal  by  an  electric  current  passing  through  it. 

ELECTRODE  HOLDER  -  Device  used  to  hold  and  position  the  electrode. 

FACE  OF  WELD  -  Exposed  surface  of  a  weld,  made  by  an  arc  or  gas  welding 
process*  on  the  side  from  which  the  welding  was  done.  ' 

FATIGUE  -  Tendency  for  metal  to  break  or  fracture  under  repeated  or 
fluctuating  stresses. 

FILLER  METAL  -  Metal  added  to  the  weld. 

FILLET  WELD  -  A  weld  approximately  triangular  in  shape  Joining  two 
surfaces  approximately  at  right  angles  to  each  other  in  a  lap  joint,  tee 
joint  or  comer  joint. 

FIXTURE  -  A  device  for  holding  work  in  position  or  alignment  while  it  is 
being  welded. 

FLAT  POSITION  -  Set-up  where  welding  is  performed  from  upper  side  of 
joint  and  face  of  weld  is  approximately  horizontal.    Sometimes  called 
DOWNHAND  WELDING. 

FLUX  -  Fusible  material  used  in  brazing  and  welding  to  dissolve  and 
facilitate  removal  or  oxides  and  other  undesirable  substances. 

FUSION  ZONE  -  Area  of  base  metal  melted  as  determined  by  inspecting 
cross-section  of  a  weld. 

GROOVE  WELD  -  A  weld  made  in  groove  between  two  members  to  be  joined, 

HARDENING  -  Heating  and  quenching  of  certain  iron  base  alloys  to  produce 
a  hardness  superior  to  that  of  untreated  material. 

HORIZONTAL  POSITION  -  Set-up  where  the  weld  is  made  in  a  horizontal 
plane  and  against  an  approximately  vertical  surface. 

INCOMPLETE  FUSION  -  A  weld  in  which  there  are  voids  between  mating 
parts. 

INTERMITTENT  WELDING  -/Pattern  of  welding  where  the  continuity  of  the 
run  is  brokeu  by  unwelded  spaces. 

LAP  JOINT  -  A  joint  between  two  overlapping  metal  pieces. 

LAY  OUT  -  To  locate  and  scribe  points  for  machining  or  forming  operations. 

LEG  OF  A  FILLET  WELD  -  Distance  from  root  of  joint  to  toe  of  fillet 
weld. 


MALLEABILITY  -  Property  of  metal  that  determines  ease  with  which  it  can 
be  shaped  when  subjected  to  mechanical  working  (forging,  rolling,  etc.). 

OVERHEAD  POSITION  -  Set-up  where  welding  is  performed  from  the  underside 
of  the  joint. 

OVERLAP  -  Protrustion  of  weld  metal  beyond  bond  at  toe  of  weld. 

PASS  -  A  single  welding  operation  along  a  joint  or  weld  deposit.  A  weld 
bead  results. 

PENETRATION  -  Distance  the  fusion  zone  extends  below  surface  of  part  of 
parts  being  welded. 

POROSITY  -  Gas  pockets  or  voids  in  the  metal. 

PUDDLE  -  Portion  of  weld  that  is  molten  at  place  where  heat  is  applied. 

REVERSED  POLARITY  -  Arrangement  of  arc  welding  leads  where  the  work  is 
negative  pole  and  electrode  is  positive  pole  of  arc  circuit. 

ROOT  OF  WELD  -  Points  at  which  bottom  of  weld  intersects  base  metal 
surfaces. 

ROOT  OPENING  -  Spacing  or  separation  between  metal  members  to  be  joined 
at  the  root  of  the  joint. 

SLAG  INCLUSION  -  Nonmetallic  solid  material  entrapped  in  weld  metal  or 
between  weld  metal  and  base  metal. 

SPATTER  -  Metal  particles  expelled  during  arc  or  gas  welding  which  do 
not  form  a  part  of  the  weld. 

STANDARD  -  An  accepted  base  for  a  uniform  system  of  measurement  and 
quality. 

STRING  BEAD  -  Type  of  weld  bead  made  without  a  weaving  motion. 

STRINGER  BEAD  -  The  initial  bead,  some  as  ROOT  PASS. 

TASK  WELD  -  A  weld  (generally  short)  made  to  hold  parts  in  proper 
alignment  until  final  welds  are  made.    Used  for  assembly  purposes  only. 

UNDERCUT  -  A  groove  melted  into  base  metal  adjacent  to  toe  of  weld  and 
left  unfilled  by  weld  metal. 

UNH ILL -WELDING  -  A  pipe  welding  term  indicating  that  welds  are  made  from 
bottom  of  pipe  to  top  of  pipe.    The  pipe  is  not  rotated. 

VERTICAL  POSITION  -  Set-up  for  welding  where  the  axis  of  the  weld  is 
approximately  vertical. 

WEAVING  -  A  technique  of  depositing  metal  in  which  the  electrode  is 
moved  in  an  oscillating  motion. 


WELDING  MACHINE  -  Equipment  used  to  perform  welding  operation. 

WHIPPING  -  An  Inward  movement  of  the  electrode  generally  employed  In 
vertical  welding  to  avoid  undercut* 
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Addendum  to  Task  21.01 


STANDARD  FOR  EVALUATION  OF  COMPETENCIES 


ARC  WELDING 


AREA  OF  EVALUATION 
1.      Size  of  welds 

a.  Stringer  beads 

b.  Fillet  welds 


2.     Starting  a  weld 


3.      Uniform  flux  lines 


4.      Tie- Ins 


5.      End  of  weld 


6.  Undercut 

7.  Excessive  spatter 


8.     Dirty  welds 


WHAT  TO  LOOK  FOR 


Height  and  width 

Size  of  legs,  contour  of  weld 
face 

Height  and  width  same  as  rest  of 
weld 

Even  spacing  and  round  shape 

Restarting  a  weld  In  a  crater 

Proper  filling  of  a  crater  at 
the  end  of  the  weld 

Groov6  at  toes  of  weld 

Small  balls  of  metal  and  slag 
around  weld  area 

Improper  cleaning  during  the 
after  welding 
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UNIT  21.0 
TASK  21.02 


ARC  WELDING 

SAFETY  IN  ARC  WELDING 


PERFORMANCE  OBJECTIVE: 

Given  instruction  concerning  arc  welding  safety*  demonstrate  safety 
precautions  recommended  by  the  instructor  and  text  (industry  standards) 
concerning  the  handling  of  hot  metal,  high  current  electricity,  toxic 
fumes,  large  quantities  of  ultraviolet  rays,  droplets  of  molten  metals, 
and  proper  setting  of  arc  welding  machines. 


I 


I 


t>ERF0RMANCE  ACTIONS: 

21.0201  Identify  personal  safety  clothing  and  equipment. 

21.0202  a.     Describe  personal  clothing  recommendations: 

High-top  leather  shoes  with  safety  tips  recom- 
mended and  no  canvas  shoes,  no  cuffs  in  trousers 
and  shirts  without  pockets  recommended, 
b.      Identify  proper  safety  clothing  and  equipment 
to  include:    Head  Shield  (welding  helmet)  or 
hand  shield,  proper  lenses  for  ultraviolet-  and 
infrared  rays  and  proper  care  of  lenses, 
gauntlet  type  gloves,  leather  (or  fire  resistant) 
Jacket,  apron,  or  sleeves. 

21.0203  a.     Use  tongs  or  pliers  to  handle  hot  metal. 

b.      Cool  hot  metal  in  a  quench  tank  or  safe  cooling 
area. 

21.0204  Do  jiot  carry  easily  ignited  materials  such  as  butane 
lighters,  matches,  etc. 


ipti^ 


21.0205  Check  welding  area  for  proper  ventilati 

21.0206  Check  welding  area  to  ensure  tjie  aafa,ty  of  others. 
Check  to  ensure  safe  housekeeping. 

21.0207  Check  to  ensure  the  equipment  and  accessories  are 
safe  before  starting. 

PERFORMANCE  STANDARDS: 

-  Demonstrate  by  written  knowledge  test  and  performance  in- 
training  situations ,  proper  safety  precautions  for  arc  welding, 
meeting  the  instructor's  standards  and  standards  accepted  by 
the  welding  industry. 

-  "Zero"  reportable  injuries. 
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UNIT     -21.0  ARC  WELDING 

TASK  21.02  SAFETY  IN  ARC  WELDING  (Con't.) 


SUGGESTED  INSTRUCTION  TIME:    Optional  training 


RELATED  TECHNICAL  INFORMATION: 


Proper  care  with  flammable  material  around  welding fihop. 
Take  care  in  damp  or  wet  areas. 

Proper  care  in  welding  a  tank  or  container,  especially  if  it 
has  contained  flammable  material  in  the  past. 
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Addendum  to  Task  21.02 


SAFETY  IN  ARC  WELDING 


The  following  "safety  cautions"  are  quoted  directly  from  the  following 
publication  and  are  recommended  as  a  safety  standard  In  arc  welding 
training. 

Glachlno,  Joseph  W,,  Weeks,  William,  Welding  Skills  and  Practices, 
Chicago,  XL:    American  Technical  Publishers,  Inc.,  pp,  14-17,  1976 • 


1.  "Install  welding  equipment  according  to  provisions  of  the  National 
Electric  Code, 

2.  "Be  sure  a  welding  machine  Is  equipped  with  a  power  disconnect 
switch  which  Is  conveniently  located  at  or  near  the  machine  so  the 
power  can  be  shut  off  quickly, 

3.  "Don't  make  repairs  to  welding  equipment  unless  the  power  to  the 
machine  is  shut  OFF. 

4.  "Don't  use  welding  machines  without  proper  grounding.    Do  not 
ground  to  pipelines  carrying  gases  or  flammable  liquids, 

5*    "Don't  use  electrode  holders  with  loose  cable  connectors.  Keep 

connections  tight  at  all  times.  Avoid  using  electrode  holders  with 
defective  jaws  or  poor  Insulation. 

6.  "Don't  change  the  polarity  switch  when  the  machine  is  under  a  load: 
Walt  until  the  machine  idles  and  the  circuit  is  open. 

7.  "Don't  operate  the  range  switch  under  load.    The  range  switch  which 
provides  the  current  setting  should  be  operated  only  while  the 
machine  is  idling  and  the  current  is  open. 

8.  "Don't  overload  welding  cables  or  operate  a  machine  with  poor 
connections, 

9.  "Don't  weld  in  damp  areas  and  keep  hands  and  clothing  dry  at  all 
times.    Dampness  on  the  body  may  cause  an  electric  shock.  Never 
stand  or  lie  in  puddles  of  water,  on  damp  ground,  or  against 
grounded  metal  when  welding  without  suitable  insulation.    Use  a  dry 
board  or  rubber  mat  to  stand  on. 

10.  "Don't  strike  an  ac  if  someone  without  proper  eye  protection  is 
nearby.    Arc  rays  are  harmful  to  the  eyes  and  skin.     If  other 
persons  must  work  nearby,  the  welding  area  should  be  partitioned 
off  with  a  f ire-retardant  canvas  curtain  to  protect  them  from  the 
arc  welding  flash.     (See  item  17) 

11,  "Never  pick  up  pieces  of  metal  which  have  just  been  welded  or 
heated. 
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12*    "Always  wear  protective  eye  goggles  when  chipping  or  grinding* 

13 •    "Don't  weld  on  hollow  (cored)  casting  unless  they  have  been  properly 
vented,  otherwise  an  explosion  may  occur* 

14*    "Be  sure  press-type  welding  machines  are  effectively  guarded,! 

15.  "Be  sure  suitable  sfJark  shields  are  used  around  equipment  In  flash 
welding. 

16.  "When  welding  Is  completed,  turn  OFF  the  machine.    If  applicable, 
pull  the  power  disconnect  switch.    Hang  the  electrode  holder  In  Its 
designated  place." 

17.  Wear  contact  lenses  around  welding  operations  with  caution  and  do 
not  expose  the  eye  and  lens  to  an  ARC  (the  plastic  lens  may  fuse  to 
the  eye) . 
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UNIT  21.0  ARC  WELDING 

TASK  21.03  MACHINES  AND  ACCESSORIES 


PERFORMANCE  OBJECTIVE: 

Given  instruction  concerning  machines  and  accessories  for  arc  welding, 
demonstrate  the  proper  procedures  to  set  up  given  shielded  metallic  arc 
(ARC)  welding  equipment  to  the  instructor's  standards  (standards  of 
Industry  or  manufacturer) , 


PERFORMANCE  ACTIONS:- 

21.0301  Identify  basic  types  of  arc  welding  machines: 

a.  (I)  AC 

(2)  DC 

(3)  AC/DC  Rectifier 

b.  Interpret  advantages /uses  of  each  type. 

21.0302  Locate  major  controls  on  different  machines  in 
training  lab. 

21.0303  Identify  arc  welding  equipment  accessories: 

a*  Cables 

b.  Ground  clamp 

c.  Electrode  holder 

d.  Electrodes 

e.  Welding  shield  or  helmet 

f.  Personal  safety  clothing 

g.  Hot  metal  handling  tools 

h.  Weld  cleaning  equipment 

21.0304  Demonstrate  proper  procedures  for  setting  up  arc 
welding  equipment. 

PERFORMANCE  STANDARDS: 

-  Set  up  arc  welding  equipment  according  to  instructor's  guidelines 
according  to  the  type  of  welding  to  be  done. 

dUGGESTFD  INSTRUCTION  TIME:    Optional  training 

RELATED  TECHNICAL  INFORMATION: 

-  Safety  precautions  in  operating  machines. 

-  Manufacturer's  instructions. 
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Addendum  to  Task  21.03 


ARC  WELDING  EQUIPMENT 
CHECKLIST 


Check  each  Item  prior  to  starting  any  welding  assignment, 
may  be  used  by  the  student  or  Instructor.) 


(The  checklist 


Yes  No 


1.  Machine  Is  grounded  properly. 

2.  Cable  ground  clamp  Is  secured  properJy. 

3.  Main  power  switch  Is  turned  on  for  welding. 

4.  The  machine,  of  a  motor  generator,  Is  set  for  correct 
polarity. 

5.  The  amperage  control  Is  set  at  the  approximate  current 
for  the  electrode  to  be  used. 

6.  The  electrode  holder  Is  Inr  good  condition. 

7.  The  bench  top  Is  clean  aiid  dry. 

8.  Welding  gloves  are  available  for  use. 

9.  Trainee  Is  wearing  proper  protective  clothing  for  welding* 

10.  Clear  cover  glasses  over  the  helmet  lens  are  relatively 
free  of  metal  spatter. 

11.  The  welding  area  Is  shielded  properly. 

12.  There  Is  ample  ventilation. 

13.  Slag  removal  equipment  Is  a'rallable. 


Source:    Giachino,  Joseph  W.  Arc  Weldings  Alsip,  XL:    American  Technical 
Publishers,  Inc.,  1977. 
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UNIT  21.0 
TASK  21. OA 


ARC  WELDING 
SELECT  ELECTRODE 


PERFORMANCE  OBJECTIVE: 

Given  an  orientation  to  arc  welding  electrodes,  select  electrode  and 
describe  how  to  properly  store  and  conserve  electrodes  during  training. 

PERFORMANCE  ACTIONS: 


21.0A01  Describe  the  actions  of  electrodes  in  arc  welding. 

21.0402  Identify  arc  welding  electrodes  given  by  Instructor. 

21.0403  Explain  how  to  properly  store  electrodes. 
21.C404  Describe  how  to  conserve  electrodes  in  training. 
21.0405  Demonstrate  proper  selection  of  electrodes  for  given 


Describe  how  to  properly  store  electrodes  and  how  to  conserve 
electrodes  in  training. 

Demonstrate  proper  selection  of  electrodes,  storage,  and 
conservation. 


welding  Jobs. 


PERFORMANCE  STANDARDS: 


SUGGESTED  INSTRUCTION  TIME:    Optional  training 
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UNIT  21.0 


ARC  WELDING 


TASK  21.05  STRIKING  AND  MAINTAINING 

(SUBSTAINING)    AN  ARC  (FLAT  POSITION) 


PERFORMANCE  OBJECTIVE: 

Given  instruction,  safety  protective  equipment,  welding  machine- 
equipment-accessorles ,  and  electrodes,  and  angle  iron  or  frame  channel; 
strike  and  maintain  an  arc  to  the  instructor's  standards. 


PERFORMANCE  ACTIONS: 

21.0501  Prepare  for  welding.     (Take  safety  precautions 
included. ) 

21.0502  Set  up  given  arc  machine-equipment-accessories. 

21.0503  Position  metal. 

21.0504  Correctly  position  electrode  in  holder  and  grip 
holder  for  welding. 

21.0505  a.      Strike  and  maintain  an  arc.     (Use  scratch, 

tapping,  etc.,  method  to  produce  acceptable 
arc. ) 

b.      Adjust  for  proper  heat. 

PERFORMANCE  STANDARDS: 

-  Strike  and  maintain  an  arc  to  the  instructor's  standards. 

SUGGESTED  INSTRUCTION  TIME:    Optional  training 

RELATED  TECHNICAL  INFORMATION: 

-  .Operation  of  arc  machine-equipment-accessories, 

-  Safety  precautions. 

-  Electrode  identification. 
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WELDING  ANALYSIS 


CHECKLIST 


Addendum  to  Task  21 •OS 


Yes  No 


!•  Bead  width  are  right  size* 

2*  Beads  have  uniform  ripples* 

3*  Weld  beads  are  too  flat* 

4*  Weld  beads  are  too  high* 

5:  Weld  penetration  Is  Insufficient* 

6*  Weld  penetration  is  excessive* 

7*  Cold  laps  on  surface* 

8*  Weld  has  surface  porosity* 

9*  Weld  has  subsurface  porosity* 

10*  Weld  has  crater  cracks* 

11.  Weld  has  burn  thru. 

12.  End  crater  Is  filled. 

13.  Weld  passes  bend  test  without  cracking, 


Source:      Giachino,  Joseph  W.  Arc  Welding,  Alsip,  IL;  American 
Technical  Publishers,  Inc.,  1977. 
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UNIT 


21.0 


ARC  WELDING 


TASK 


21.06 


CHIP  SLAG  USING  CHIPPING  HAMMER 


PERFORMANCE  OBJECTIVE: 

Given  a  welded  joint  and  chipping  hammer;  remove  slag  from  weld. 
WeldmenC  must  be  free  of  all  removable  slag. 

PERFORMANCE  ACTI0N3: 

21.0601  Prepare  for  chipping:    Select  safety  equipment. 

21.0602  Select  chipping  hammer. 


Chip  slag  from  freshly  cooled  wsld  so  that  all  removable  slag 
is  freed. 


21.0603 


Chip  slag  from  weld  using  side  by  side  method. 


21.0604 


Brush  to  clean  as  required. 


PERFORMANCE  STANDARDS: 


SUGGESTED  INSTRUCTION  TIME:    Optional  training 


RELATED  TECHNICAL  INFORMATION: 


Clean  weld  area  thoroughly  of  all  paint,  scale,  rust,  etc. 
Uncleaned  weld  are  is  the  common  cause  of  slag. 
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UNIT  21.0 


ARC  WELDING 


TASK  21.07  RUN  SHORT  BEADS,  FLAT  POSITION 

(TRAINING  TASK) 

I  '  '  ■      ■    ■      ,,  ■  - 


PERFORMANCE  OBJECTIVE: 

Given  Instructions,  arc  welding  machine,  safety  equipment,  accessories, 
mild  steel  plate,  and  electrode;  run  short  beads  to  the  Instructor's 
standards.    Flat  position* 

PERFORMANCE  ACTIONS: 

21.0701  Prepare  for  arc  welding  (including  safety  precautions). 

21.0702  Set  up  arc  machine-^equlpment-accessories . 

21.0703  Position  plate. 

21.0704  a.      Run  short  beads  in  flat  position  to  instructor's^* 

standards.     (Scratch  method  recommended). 

b.  Examine  weld  bead  (after  each  pass). 

c.  Adjust  machine  as  necessary  to  produce  a 
satisfactory  bead. 

21.0705  Clean  weld  after  each  pass. 


PERFORMANCE  STANDARDS: 

*-    Run  short  beads  to  Instructor's  standards. 

-  Beads  must  be  straight,  with  no  undercut,  no  slag  inclusions 
or  porosity. 

-  Even  ripple  appearance. 


SUGGESTED  INSTRUCTION  TIME:    Optional  training 


RELATED  TECHNICAL  INFORMATION: 

-  Recognizing  the  sound  of  an  arc  that  is: 

a.  correct  (continuous  cracking,  frying) 

b.  too  long  (humming) 

c.  or  too  short  (popping) 
Identify  desired  puddle  appearance. 

-  Check  adjustment  of  welding  heat. 
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UNIT 


21.0 


ARC  WELDING 


TASK 


21.08 


RUN  CONTINUOUS  BEADS,  FLAT  POSITION 
(TRAINING  T\SK) 


PERFORMANCE  OBJECTIVE: 

Given  Instructions,  arc  welding  machlne-equlpment-accessorles  (Including 
safety  clothing),  electrode  and  metal  plate;  run  continuous  beads  to  the 
Instructor's  standards. 

PERFORMANCE  ACTIONS: 


21.0801  Prepare  for  arc  welding.     (Machine  safety  equipment, 
accessories,  pertional  safety,  etc.) 

21.0802  Mark  lines  on  steel  plate  and  position  plate  for 
welding. 

21.0803  Run  a  continuous  bead,  starting  at  left  edge  of 
work,  using  the  full  length  of  the  electrode. 

21.0804  a.      Remove  slag. 

b.  Examine  weld. 

c.  Adjust  machine  If  necessary. 


'Suggested:    At  end  of  weld,  stop  bead  by  shortening 
arc  and  quickly  backing  or  "whipping"  electrode  to 
break  the  arc. 

(NOTE:       Running  a  continuous  bead  will  be  repetitive 
process  until  the  student  becomes  competent 
In  the  task.) 


ADDITIONAL  SKILL  DEVELOPMENT  TASKS  IN  RUNNING  BEADS 

1*  Practice  re-strlklng  the  arc  while  running  continuous  beads. 
2*      Practice  padding. 

PERFORMANCE  STANDARDS: 


Run  a  continuous  bead  on  given  metal  plate  to  the  instructor's 
standards. 

Even  ripple  appearance. 

No  undercut,  porosity,  slag  Inclusions. 

Proper  penetration. 


SUGGESTED  INSTRUCTION  TIME:    Optional  training 


RELATED  TECHNICAL  INFORMATION: 


Proper  use  of  electrode  in  striking  the  arc. 
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UNIT 


21.0 


ARC  WELDING 


TASK 


21.09 


PREPARE  JOINT 


PERFORMANCE  OBJECTIVE: 

(See  related  task  in  Oxyacetylene  Welding)    Given  metal  to  clean  and 
prepare  for  welding,  select  the  best  joint  and  prepare  the  joint  for  arc 
welding . 


PERFORMANCE  ACTIONS: 


21.0901  Select  type  of  joint.     (It  should  be  simplest  joint 
to  adequately  do  the  job.) 

21.0902  Prepare  the  joint  so  that  the  weld  may  penetrate 
close  to  100  percent  (deep  penetration) . 

21.0903  a.      Square  butt. 

b.  Single  bevel  groove. 

c.  Single  V  groove. 

21.0904  Clean  and  dry  Joints  for  welding. 


Prepare  joints  for  welding  meeting  instructor's  standards. 


Review  related  task  in  Oxyacetylene  Welding,  as  necessary. 
Metal  characteristics. 


PERFORMANCE  STANDARDS: 


SUGGESTED  INSTRUCTION  TIME:    Optional  training 


RELATED  TECHNICAL  INFORMATION: 
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UNIT  21.0  ARC  WELDING 

TASK  21.10  CONSTRUCT  OPEN  BUTT  WELD,  ALL 

POSITIONS 


PERFORMANCE  OBJECTIVE: 

Given  a  shielded  metal  arc  welding  station,  mild  steel  coupons,  electrodes, 
personal  safety  equipment,  and  the  necessary  tools  and  materials, 
construct  open  butt  velds,  1/16  Inch  root  opening.  In  all  positions 
(flat,  horizontal,  vertical,  and  overhead).    Bead  must  be  straight  and 
uniform  In  height  and  width;  have  no  oxidation,  weld  must  be  fused  with 
base  metal  and  have  full  penetration. 


PERFORMANCE  ACTIONS; 

21.1001  Prepare  for  ARC  welding;  select  safety  equipment. 

21.1002  Set  up  SMAW  machine,  equipment,  and  supplies,  and 
overhead  fixture  (Jig)  as  applicable. 

21.1003  Clean  and  position  plate  in  proper  configuration  and 
position. 

21.1004  Tack  weld  plates  into  position* 

21.1005  Construct  open  butt  weld,  all  positions,  to  specific 
cations. 

PERFORMANCE  STANDARDS: 

^    Construct  open  butt  weld,  all  positions,  to  specifications,  so 
that  the  bead  is  straight  and  uniform  in  height  and  width, 
there  is  no  oxidation,  the  weld  is  fused  with  base  metal,  and 
there  is  full  penetration* 

-    The  instructor's  standards  must  be  met. 


SUGGESTED  INSTRUCTION  TIME:    Optional  training 


UNIT 


21.0 


ARC  WELDING 


TASK 


21.11 


CONSTRUCT  LAP  JOINT  WELD,  3/8  INCH 
EQUAL  LEGS,  THREE  PASSES 


PERFORMANCE  OBJECTIVE: 

Given  a  shielded  metal  arc  welding  station,  mild  steel  coupons,  electrode, 
personal  safety  equipment,  and  the  necessary  tools  and  materials; 
construct  a  three  pass  lap  joint  weld,  3/8  Inch  equal  legs.    Beads  must 
be  straight  and  uniform  in  height  and  width;  have  a  uniform  ripple 
formation;  and  have  no  undercut,  porosity,  craters,  or  oxidation.  Weld 
must  be  fused  with  base  metal  and  show  no  visible  penetration  on  opposite 
side  of  weld. 


PERFORMANCE  ACTIONS: 


21.1101  Prepare  for  ARC  welding. 

21.1102  Set  up  SMAW  machine,  equipment,  and  supplies,  and 
(Jig),  as  applicable. 

21.1103  Clean  and  position  plate  in  proper  configuration, 
position. 

21.1104  Tack  weld. 

21.1105  Make  multiple  passes  to  weld  lap  joint  as  specified. 


Construct  lap  joint  weld,  3/8  inch  equal  legs,  three  passes. 
Beads  must  be  straight  and  uniform  In  height  and  width;  have  a 
unif  orm  ripple  formation;  and  have  no  undercut^  porosltyi 
craters 9  or  oxidation. 

Weld  must  be  fused  with  base  metal  and  show  no  visible  penetra- 
tion on  opposite  side  of  weld. 


PERFORMANCE  STANDARDS: 


SUGGESTED  INSTRUCTION  TIME:    Optional  training 
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CHECKLIST  FOR  SMAW  WELDS 


CHECK  TO  INDICATE  THAT  THE  STUDENT 
HAS  COMPLETED  THE  WELD  TO  INDUSTRY 

STANDARDS  (Omit  otherwise)  

Flat         Horizontal  Vertical 


1. 

Even  bead. 

2. 

Even  ripples  In  bead. 

3. 

Bead    nlform  In  width. 

4. 

Bead  height  not  excessive. 

5. 

No  holes  in  weld. 

6. 

Weld  not  brittle. 

 1 

7. 

No  excessive  metal 
under  Joint. 

1 

1 

! 

8. 

.Proper  penetration. 

1 

9. 

No  cracks. 

10. 

End  crater  filled. 

11. 

No  cold  overlaps  along 
joint  seam. 

12. 

Good  fusion. 

13. 

No  undercutting. 

14, 

No  porosity. 

PROF IC lENCY  REPORT 
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PROFICIENCY  REPORT 


Vocational  Course 

Student:  ^  

High  School:   

Career  Center:  _^^^__^_^_»__»  

Date  Training  Initiated:   

First  Year  Completed:   

Second  Year  Initiated:  

Second  Year  Completed:  "  


Instructor : 


DIRECTIONS:      The  purpose  of  the  proficiency  report  is  to 
communicate  to  the  student,  other  instructors/  or  potential  ■ 
employers  the  abilities  that  a  student  has  demonstrated  to  tne 
instructor  in  vocational  training.    Mark  each  tas.<  as  soon  as 
possible  after  instruction  or  s^kills-  demonstrated.     If  instruc- 
tion is  not  aimed  as  task  proficiency/  or  if  only  an  orientation 
or  introduction  to  the  task  was  provided/  DO  NOT  mark  a  pro- 
ficiency level  or  mark  Level  0.    Levels  1-4  indicate  that 
in^;-' ruction  was  given  and  the  proficiency  may  be  interpreted 
as  tollows: 


Level  0      No  skill  level  demonstrated  or  proficiency 
training  not  given  in  the  skill. 

Level  1      Individual's  skill  level  is  not  that  generally 
expected  for  entry  level  employment. 

Level  2      Individual's  skill  level  probably  is  that 

generally  expected  for  entry  level  employment, 
but  the  individual  probably  will  need  close  on- 
the-job  supervision  for  a  while  longer. 

Level  3      Individual ' s- skill  •level  is  that  generally 
expected  for  entry  level  employment. 

Level  4      Individual's    kill  level  is  equal  to  that  of  a 
worker  with  some  on-the-job  experience. 

For  nurther  description  of  the  levels  of  proficiency,  see  the 
"Creden cialing  Process  and  Proficiency  Report"  seccion  of  z'ne 
Policies  and  Procedures  Guide  for  Articulation  Between  The 
School  District  of  Greenville  County  and  Greenville  Technical 
Collaae . 
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STUDENT 


PROFICIENCY  REPORT 


>1 

MACHINE  SHOP  c 

0 

0 

iLevel  0 

iLevel  1 

iLovel  2 

ILevel  3 

iLevel  4 

Date 

Completed 

UNIT     1.0  INTRODUCTION 

UNIT     1.0  B         INTRODUCTION  TO  SAFETV 

1.03-        Observed  and  Applied  Safety 
1.05          Rules,  Procedures,  and 
Practices 

UNIT     1.0  C         INTRODUCTION  TO  LEADERSHIP/ 

JOB  COMMUNICATIONS 

1.01         Workftd  cooperatively  With 
Fellow  Students 

UNIT     1.0  E         INTRODUCTION  TO  DESIRABLE 

JOB/LEARNING  CHARACTERISTICS/ 
HABITS /ATTITUDES 

1.01         Displayed  Good  Work  Habits 
Important  to  Job  Success 

1.02         Exhibited  Successful  Job 

Performance  Characteristics 

1.03         Exhibited  Desirable.  Work 
Attitudes 

UNIT     1.0  F         ACCEPTABLE  BASIC  MATH  SKILLS 

UNIT     1.0  G         ACCEPTABLE  BASIC  MEASURING 

SKILLS 

UNIT     1.0  H        ACCEPTABLE  INTRODUCTORY 

BLUEPRINT  READING 

1.0  2         Reads  Dimensions  and 
Tolerances 

UNIT     1.0   I         CAN  WRITE  AND  READ  TECHNICAL 

INFORMATION  CONCERNING 
MACHINING  OPERATIONS 

UNIT     2.0             USING  PRECISION  MEASURING 

INSTRUMENTS 

2.02          Able  to  Layout  Workpiece 
on  Surface  Plate 

2.03          Able  to  Layout  Workpiece 
With  Combination  Square 

2.04          Able  to  Layout  Workpiece 

With  Hemaohrodite  Calipers 

2.05          Measured  Workpiece  With 
6  Inch  Pocket  Scale 

2.0  6          Measured  Workpiece  Wich 
Taoe  Measure 

2.0  7          Measured  Workpiece  on  j 
Surface  Plate  i 

1  ? 

!  i 

1 
1 

2.08          ChecKed  Workpiece  Aith                          •;   j  i 
Sine  3ar                                                   ■   '  l 

! 

.  i 

I 
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Proficiency 

Level  0 

Level  1 

Level  2 

Level  3 

Level  4 

Date 

CoraDleted 

^.09         cnecKed  worKpiece  using  Raaius 
Fillet  or  Center  Gages 

2.10         Measured  Inside  Diameters 
.  With  Venier  Caliper 

2.11         Measured  WorKpiece  With  Depth 
Gages 

2.12         Measured  Workpiece  With 
Depth  Micrometer 

• 

2.13         Measured  Workpiece  with  Dial 
Calipers 

2.14         Measured  Workpiece  With  Gage 
Blocks 

2.15         Measured  Workpiece  With 
Vernier  Height  Gage 

2.16         Measured  Workpiece  With 
Inside  Micrometer 

2.17         Measured  Workpiece  With 
Telescope  and  Hole  Gages 

2.18         Measured  Workpiece  With 
Thread  Wires 

• 

2.19         Transferred  Dimensions  With 
Divider 

2.20          Measured  Outside  Diameter 
With  Outside  Calipers 

2.21         Measured  Round  Stock  With 
Outside  Micrometer 

2.22         Measured  With  Inside  Caliper 

2.23         Measured  Threads  Per  Inch 
With  Screw  Pitch  Gage 

2.24          Measured  Screw  Threads  With 
Screw  Thread  Micrometer 

2.25          Described  Optical  Comparator 

2.26         Checked  Round  Stock  With 
Dial  Indicator 

i.28          Used  Radius  Gage 

UNIT     3.0             ABLE  TO  LAYOUT  TYPICAL  MACHINE 

SHOP  JOBS;    INCLUDING  BOLT  CIRCLES, 
COMPOUND  ANGLES,  AND  TANGENTS 

UNIT     4.0  BENCHWORK 

4.01          Inspected  Workbench  Area  for 
Safe  Working  Environment 

4.02          Cared  foi*  Hand  Tools 

4.0  3          Bench  Filed  WorKpiece                            i  i 

4.04          Disassembled/Assembled  WorKpieca         i  | 
With  Arbor  Press                                    [  1 

i 

!  i 

4.0  5          Hand  3 coached  an  Internal  Kevwav         '•  i 

■•    !    i  , 
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Prof iciencv 

Level  0 

Level  1 

Level  2 

1   Level  3 

1    Level  4 

Date 

Completed 

4.06           Usino  Hand  HacksAw.   Cnf  Ciiupn 
■  Material  in  Required  Time 

4.07           Cut  Threads  With  Hand  Tao 

4.08         Drilled  Holes  With  Portable  Drill 

4*09           Correctlv  Used  Hand  Grinder 

4.10          Hand  Honed  Cutting  Tools 

4.11           Hand  Peaned  HoIps 

4*12         Removed  Broken  Drills  and  Taps 

4-13            Rpinovpd  nAmACiPd/Rmlcpn 

~  •  Xw                    ANdllwVCU     L^CIiUCI^CU/  0Xwf>6i4 

S  hnd^  /  ^r«rpu/fi 

4.14            Cnf  Thrpads  Wif-h  nip 

4-.!^             Pilpd   Tps^   Mo  rkniPPP    For  MarHnocc 

4    IS             Rpmoved    Fm^pn   or           tpH    Pa  r 

4    17              Tdpn^ifipd    TvriPQ    oF  pAc^onArs 

4^13             AQQpmhlpd   and   Pi^^pH  P^rhc 

4^1Q             Tdpnhifipd    An rf   P r on^ r  1  v  FT ood 

Work-holding  Devices  and  Set  ups 

4^2n              Tdpn^iflpd    And    Pronprlv  TTcpd 

f^ool  An^Q    And   r^n^^inrt  PomooiindQ 

4    5  1               P  r  onp  rlv   FTgoH    WanH    Tioo  la    o  n  H 

AqqpttiHI  xf  /Hi  CAQCpmHl 
i>a a cuiij X Y /  L^xaciaacuiihjxy 

UNIT      5    0                BASIC   nRlMHTMn    fRPNClH  AMH 

PEDESTAL  GRINDERS) 

^^nl               Sp^^mo    PpdPQ^Al  nrinHor 

^^01             Ground    a   Poni/pv   PaH  ^  iia 

^    04             rironnn    a   Ppn^pr    Pii  n  o  h 

5^05            Sharnenpd  a  PHisp 

^AAo^^^iicvji    o  W4«xac«i» 

CJNIT     6.0             DRILL  PRESS 

6   0?            Spf  Un  a  Dril  »  P;pss 

fi    03             Hrillpd    Hoi  pq    t"0   ^  i  tp 
L/xxxx6Ci    nuxcsa    uvj    w  x  ^  c 

6.04         Counterbored  Hole  to 
Specifications 

6.05          Countersunk  Hole  co  Specifications 

6.0  6          Reai-ned  Hole  to  Size 

6.07          Spc:  Faced  to  Specified  Dimensions 

6.08          Mounted  Work  on  V-blocks 

-T  

I 

6.09          Tapped  Hole  With  Tapping 
Attachment 

UNIT     7.0             POWER  SAWS 

7.02          Cut  and  Welded  Bandsaw  Blade 

1 

7.0  3          Replaced  Bandsaw  Blade 

I 

1 
1 

7.0  4          Sawed  Internal  Contours  W^„a 
Bandsaw 

j 

I 

i  1 

1  ! 

7.05          Sawed  to  Scrioed  Line  i 

i 

1 

1 

1  ' 

7.36          Selected  and  Set  Speeds  and 
Feeds  for:  Sawing  Operations 

i  !  i  '  i 
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Level  0 

Level  1 

Level  2 

Level  3 

Level  4 

Date 

Completed 

7 

.07 

Made  Straight  and  Angular  Cuts 
With  Power  Saw 

7 

.08 

Cut  Material  to  Length  With 
Power  Hacksaw 

UNIT  8 

.0  . 

BASIC  ENGINE  LATHE  WORK 

S 

.02 

'  Set  Up  Engine  Lathe  for 
Turning  Operations 

8 

.03 

Aligned  Lathe  Centers  Using 
Accurate  Measurement  Techniques 

8 

.04 

Mounted  Workpiece  Between  Centers 

8 

.05 

Aligned  Workpiece  on  Faceplate 

8 

.06 

Aligned  Workpiece  in  Four-Jaw 
Chuck 

8 

.07 

Made  Roughing  Cuts 

8 

.08 

Made  Finishing  Cuts 

8 

.09 

Turned  a  Workpiece  to  Dimensions 

8 

.10 

Faced  a  Workpiece  to  Dimensions 

8 

.11 

Knurled  a  Workpiece 

8 

.12 

Drilled  Holes  With  Lathe 

8 

.13 

Reamed  Holes  on  the  Lathe 

8 

.14 

Bored  Holes 

8 

.15 

Counterbored  Holes 

8 

.16 

Countersunk  Holes  Using  the  Lathe 

8 

.17 

Tapped  Holes 

8 

.18 

Cut  Grooves  or  Recess 

8 

.19 

Machined  External  Chamfer 

8 

.20 

Machined  Internal  Chamfer 

8 

.21 

Parted  Workpieces 

8 

.22 

Filed  Workpieces 

8 

.23 

Polished  Workpieces 

UNIT  9 

.0 

BASIC  AND  ADVANCED  MILL  WORK 

9 

.01 

Inspected  and  Cleaned  a  Milling 
Machine 

9 

.02 

Identified  Milling  Machine  Work 
Holding  Devices  and  Their  Functions 

9 

.03 

Aligned  Workpiece  Mounted  on 
Machine  Table 

9 

.04 

Aligned  Mill  Head  to  Table 

9 

.05 

Aligned  Milling  Machine  Attachrnenta 

9 

.06 

Aligned  Milling  Machine  Fixtures 
and  Indicator 

9 

.07 

Caicuiaced  Cutting  Speeds  and 
Feeds  foe  Milling  Machine  Work 

I 

! 
! 

9 

.08 

Faced  Mill  Workolece 

9 

.09 

Performed  Side  Milling  Operation 

'    1  i — f- — i  

.    1    '    ■  1 

1 

9 

.  10 

Performed  Angular  Milling  Operation 

!  !   :   ;   1   1  i 
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Level  0 

Level  1 

Level  2 

Level  3 

Level  4 

Date 

Completed 

9.11         Performed  End  Milling  Operation 

9.12         Drilled,  Bored,  and  Reamed  Holes 

9.13         Performed  Keyseating  and  T-Slot 
Milling  Operation 

9.14         Cut  Slots  With  Milling 

Machine  (Slitting  Operation) 

9.15         Performed  Indexing  Operations 

9.16         Performed  Graduating  and 
Mar king • Operations 

9.17         Identified  Types  of  Gears  and 
Their  Functions 

9.18         Calculated  Pitch,  Diameters, 
Working  Depth  and  Clearances 
for  Machining  Gears 

9.19         Milled  a  Gear  Rack 

9.20         Machined  a  Spur  Gear 

UNIT  10.0             ADVANCED  BLUEPRINT  READING 

IN  MACHINING 

10.01         Interpreted  Sectional  Views 

10.02         Determined  Metric  Dimensions  and 
Tolerances  from  Blueprint  Data 

10.03         Interpreted  Auxiliary  Views 

10.04         Sketched  Shop  Drawings  of 
Workpiece  to  be  Machined 

10.05         Interpreted  Assembly  Drawings 

10.06         Interpreted  an  Assembly  Drawing 
Bill  of  Materials 

UNIT  11.0             TURRET  LATHE 

11.01         Identified  Turret  Lathe 

11.0  2         Cleaned  and  Lubricated  the 
Turrent  Lathe 

11.03          Identified  Work  Holding  Devices 

11.04          Identified  Chucking  Operations 
on  the  Turret  Lathe 

11.05          Identified  Standard  Tool  Holding 
Devices  for  Turret  Lathe 

11.06          Selected  Cutting  Speed  and  Feed 

11.07          Identified  Coolants 

'JNIT  12.0             SURFACE  GRINDER 

12.01          Inspected  and  Cleaned  a 
Surface  Grinder 

12.02          Set  Up  Surface  Grinder  for 
Flat  Surface  Operation 

12.03          Able  to  Grind  Flat  Surfaces 

1  1 

1 
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> 
u 
c 

d) 

0 

•H 

0 
u 

04 

Level  0 

Level  1 

Level  2 

Level  3 

Level  4 

Date 

Completed 

UNIT 

13 

.0 

SHAPER 

13 

.03 

Set  Up  Shaper  for  Machining 
Operations,  Set  Speed  and  Feed 

13 

.04 

Made  a  RouQh  and  FiniSi.ed 
Horizontal  Cut 

13 

.05 

Able  to  Shaoe  Flat  Surfaces 

13 

.06 

Able  to  Shape  Angular  Surfaces 

UNIT 

14 

.0 

TOOL  AND  CUTTER  GRINDER 

14 

.02 

Set  Up  a  Tool  and  Cutter  Grinder 

14 

.03 

Sharpened  Drill  Bits 

UNIT 

.  0 

HEAT  TREATMENT 

15 

.01 

Tested  Workpiece  for  Hardness 

15 

.02 

Able  to  Anneal  Workoiece 

15 

.03 

Hardened  and  Tempered  a  Workpiece 

15 

.04 

Hardened  Given  Small  Tools 

UNIT 

16 

.0 

THE  HYDRAULIC  PRESS 

16 

.02 

S ti^aiah tened  Par ts  Mi  th 
Hvdraulie  Press 

16 

.03 

Removed  and  Replaced  Parts  Using 
Hvdraulic  Press 

UNIT 

17 

.  0 

COMPUTER  NUMERCIALLY  CONTROLLED 
(CNC)  MACHINING 

17 

.  01 

Id en t if led  the  Con trols  and 
Operations  of  the  Emco  Compact  • 
5  CNC  Trainer 

17 

.03 

Able  to  Plot  CNC  Drawina  for 
Coordinates 

17 

.04 

Aole  to  Calculate  Coordinates 
and  Dimensions  of  CNC  Drawina 

wAA  A  WA              A  Alt  V»  A  A  mm  A        A  A             >^             >^                   mm              Tv       A  A 

17 

.05 

Able  to  Wr i te  Proa ram  for  CNC 
Machine 

17 

.06 

Set  Up  CNC  Program/Machine 

17 

.07 

Machined  Workpiece  with 
CNC  Machine 

UMIT 

13 

.0 

i^lACHINING  MATH  CALCULATIONS 

18 

.01 

Calculated  Amount  of  Stock 
Required  for  Machining  Job 

18 

.02 

Converted  Revolutions  Per  Minute 
or  Grinding  Wheel  to  Surface 
Feet  Per  Minute 

18 

.03 

Calculated  Depths  and  Widths  of 
Slots  and  Grooves  on  Special 
Set  Ups 

1 

1 

13 

.04 

Calculated  Feeds  and  Speeds 

I  T 

1 

1  ' 

i3 

,05 

Calculated  foe  Angular  ana 
Simple  Indexina 

1 

1 

1 

1 
1 
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Proficiency 

Level  0 

Level  1 

Level  2 

Level  3 

Level  4 

Date 

Completed 

18 

.06 

Calculated  Gear  Blank 
Specifications 

18 

.07 

Calculated  Sine— Bar  Dimensions 
£or  Machine  Shop 

18 

.08 

Calculated  Tap  Drill  Size 
With  Formula 

18 

.09 

Calculated  Tapers  for 
Machine  Shop 

18 

.10 

Calculated  Toleranci^/ 
Allowances 

18 

.11 

Converted  Common  Fractions 
to  Decimal  Fractions 

18 

.12 

Converted  Dimensions  to 
Metric  Size  i 

UNIT  19 

.0 

MACHINE  SHOP  PROJECTS/ 
LIVE  WORK  (DESCRIBE 
SKILLS  DEVELOPED) 

COMMENTS : 
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Lascoe,  Orville  D.,  Nelson,  Clyde  A.,  and  Porter,  Harold  W. ,  Machine 
SIiop  Operations  and  Setups,  Answer  Key  to  Student  Guide,  4th 
Edition,  Alsip,   IL:     American  Technical  Publishers,   Inc.,  1973 

Machine  Shop  I,  Stillwater,  OK:     State  Department  ot  Vocational  and 
Technical  Education,  1981 
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Machine  Shop»  Atlanta,  GA;     Georgia  Department  of  Education  (Office 
of  Adult  &  Vocational  Educaiton) ,  1974 

Machine  Shop  Post-secondary/  Atlanta,  GA:     Georgia  Department  of 
Education,  1981 

Machine  Shop  Series,  Milling  Machine  Work,  Albany  NY:  Delmar 
Publishers  Inc*,  1953 

Math,  Blueprint  Reading,  and  Measuring  Tools,  Stillwater,  OK: 

Oklahoma  State  Department  of  Vocational  and  Technical  Education, 
1971 

Riggs,  Ronald  D.,  Print  Reading  for  Machine  Shop,  Alsip,   IL:  America! 
Technical  Publishers,  Inc.,  1981 

Riggs,  Ronald  D.,  Print  Reading  for  Machine  Shop,  Instructor's 

Guide',  Alsip,  IL:     American  Technical  Publishers,  Inc.,  1981 

Task  Analysis  Guides  for  Die  Designer;;  and  Jig  and  Fixture  Designer, 

V-TEC,  Indianapolis  IN:  State  Board  of  Vocational  and  Technical 
Education,  1979 

Taylor,  David  L« ,  Drill  Press  Work,  Albany  NY:     Delmar  Publishers 
Inc.,  1980 

Taylor,  David  L. ,  Drill  Press  Work,  Instructor's  Guide,  Albany,  NY: 
Delmar  Publishers  Inc«,  1980 
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CURRICULUM  .  DEVELOPMENT  RfirERENCES 


Defined  Minimum  Program  for  South  Carolina  School  Districts/ 

Columbia r  .SC:    South  Carolina  Department  of  Education,  1980 . 

Hender son ,  Wm .  Edward #  ^ J -* . ,  Introductory  Guide  to  the  Occupational 
Education  Articulation  Program,  Greenville,  SC:  Occupational 
Education  Articulation  Program  of  The  School  District  o£ 
Greenville  County,  and  Greenville  Technical  College,  1983. 

Henderson,  Wm.  Edward,  Jr.V   fed.)  Policies  and  Procedure^  Guide 
for  Articulation,  Greeriville,  SC:    Occupational  Education 
Articulation  Program  of  The  School  District  of  Greenville 
Cv-^i^nty  and  Greenville  Technical  College,  1983. 

Henderson,  Wm.  Edward,  Jr.,  Workshop  Guide  I:    Suggestions  for 
Conducting  a  Task  Analysis  and  Some  Sources  of  Ready-made 
TasM  Lists  and  Obiectives~for  CBVE,    Greenville,  SC:  Occupa- 
tion^al  Education  Articulation  Program  of  The  School  District 
of  Greenville  County  and  Greenville  Technical  College #.  1983. 

Henderson,  Wm.  Edward,  Jr.,  Workshop  Guide  Hi    Preparing  Objec- 
tives, Performance  Actions ^  and  Standards  for  Articulated 
Performance-based  Instruction,  Greenville, / SC:  Occupational 
Education  Articulation  Program  of  The  School  District  of 
Greenville  County  and  Greenville  Technical  College,  li^83. 

Henderson,  Wm.  Edward,  Jc.^,^ -Workshop^  Guide  III:  Developing 
-Qutceme-referehced  Tests,  Greenville,  SC:  Occupational 
Education  Articulation  Program  of  The  School  District  of 
Greenville  County  and  Greenville  Technical  College,  1983. 

High  School  Credit  Courses  for  The  School  District  of  Greenville 
County,  Greenville,  SC:    The  School  District  of  Greenville 
County  (Instructional  Services) ,  1981. 

Industrial  Division,  Greenville  Technical  College,  1982-1984 
(Catalog) ,  Greenville,  SC:    Greenville  Technical  College,  . 
1983-1984. 

Outline  of  High  School  Credit  Courses  -  State  Department  of 

Education,  Columbia,  SC:  SC  State  Department  of  Education 
(Accreditation  and  Educational  Improvement  Sectiaril  ,  1980. 

Sou th  C-ac^lina^g€^pat4onaL ^ga:4ec-tioas  19-I8j:lI98 5 ,  Columb ia ,  SC :  _ 
South  Carolina  Employment  Security . Commission  (Research  i  7~ 
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Technical  Division,  Greenville  Technical  College^  I982-I984, 
^Catalog) ,  Greenville,  3C:  .  Greenville  Technical  College , 
1983-1984. 


ADDITIONAL  REFERENCES 
(Secondary  Ma  .hine  Shop) 


Reference  1 
Reference  2 
Reference  3 

Reference  4 
Reference  5 


DACUM  Matrix  for  Machinist,  SC 

DACUM  Matrix  for  NC  Operator,  Greenville,  SC 

Sugtjested  Skills:     Machinsit,  Grinder  Operator, 
Drill  Press  Operator,  Lathe  Operator,  Milling 
Machine  Operator 

Survey  of  Secondary  Level  Lab  Facilities 
Recommended  Secondary  Level  T  &  I  Equipment 
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Reference  1      DACUM  Matrix  for  Machinist, 
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A  DACUM  MATRIX  OF  OCCUPATIONAt  COMPETENCIES 

A  ^UCHINIST5    READ  AND  INTERPRET  A  BLUEPRINT  AND^PRODUCE  A  FINISHED  PART  AS  PER  SPECIFICATIONS 


Horry*  Georgetown  Ttchnicai  Collts* 
HAY,  1983 


INDIVIDUAL  SAFETY 
PRACTICES 

A-1  \ 
Recogrize  machine 
hazarda 

A-la 

Check  for  proper 
fixturing  and  clamp- 
ing 

A-ib 

Recognise  if  machine 
is  properly  func** 
tioning 

A-lc 

Keep  equipment  clean 

A-ld 

Keep  work  area  clean 

« 

A-le 

Show  care  and 
safety  for  other 
individuals 

A-lf 

Prohibit  horseplay 
around  machinery 

i 

A-2 

Peraonal  safety 

A-2a 

Wear  eye  protection 

A-2b 

Wear  proper  clothing 
and  foot  wear  (attire) 

A-3c 

Recognize  If  machine 
operator  is  under 
emot lonal/medic  inal 
influence 

i 

B. 

PUECISION  HEASURINC 
INSTRUMENTS 

B-1 

Use  micrometers  and 
calipers  to  measure 
inside  and  outside 
diameter 

B-2 

Use  micrometers, 
calipera  and  acales 
to  measure  lengths 

B-3* 

Use  protractors  to 
measure  anglea 

E-4 

Read  vernier  scale 
for  meaaurements 

Use  bore  gagea,  telesc 
tri-isica  for  seaaurini 

oping  gages  and 

\  inside  diam^tera  , 

Use  squareSi  scales, 
and  acribea  for  lay** 

out 

B-7 

Use  dial  Indicatora 

B-8 

Use  height  gage  and 
surface  place  for 
layout,  measuring 
heights  and  dimension 

B-9 

Use  fixed  gagesi 
itS. 1  plugi  radiua 
thread,  inap,  go- 
no-*RO 

B-10 

Use  a  comparator  for 
checking  prof ilea 

B-11 

Use  precision  gage 
blocks 

B-12 

Use  sine  bars  (angletO 

B-13 

Use  digital  readout 
for  productive 
measuring 

/ 

c. 

HAND  TOO;-S 

C-1 

Identify    and  properly 
electric  hand  tools,  i 
parallel  clamps,  smal 

i  use  wrenches,  files,  fjcrewdrivers,  center  p 
grinders,  hand  drills,  8awb»  hammers,  hacksaw 
1  precision  vise,  V-blocks,  etc. 

inching,  pliers, 
a,  vise  gtlps, 

C-2 

Clean  toola 

C-3 

Store  and  mainrain 
tools 

DRAW  AND  INTERPRET 
BLUEPRINTS 

D-1 

Draw  Pbjecta  in  ortho- 
graphic and  isomet- 
ric pro]ecCiuns 

l)-2 

Interpret  orthographic 
and  isometric  pro-* 
Jectiona 

D-3 

Use  mechanical  draw-* 
ing  techniques 

Dimension  and  tolfr-* 
anco  drawings 

D-5 

Detect  error  on 
drawinga 

0-6 

Evaluate  the 

economic  and 
proper  procedure 
for  manufacturing 
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D-7 

Ri^ad  manufacturer's 
catalog 

I)-8 

Translate  and  interpret  manufacturer's 
code  to  clioinate  drawing  details 
(blueprint) 

D-9 

Operate  a  blueprint 
machine 

D^IO 

Interpret  aanufac- 
curing  notes  and 
specifications 

D-11 

Work  to  a  saaple 

e. 

CPtRATE  MACHINE  TOOLS 

.      .  1 

E-1 

NC  and  CNC  Lathes 

E-la 

Programs  aachlne  for  threading,  turiiing^ 
boringi  center  drilling^  drilling, 
tapping^  etc. 

E-lb 

Identify  and  specify 
its  uses 

E-^lc 

Select  speeds  and 
feeds 

E-ld 

Uae  flexouriter 
and  computer 
assisted  prograa 

method 

• 

£-le 

Select  propev  tools:    inserts^  profiles, 
brssed  inservs^  spsde  drills^  step  drills, 
end  nllls . 

E-lf 

Identify  and  properly 
use  csrbidfl  inserts 

E-lg 

Identify  and  select 
proper  coolant 

1 

• 

% 

E-l-lOO 

Maintain  equipment' 
(dally  lubrication) 

Production  Lathes 

E-2s 

Select  feeds  snd 
speeds 

E-2b 

Visuslly  inspect 
set-up  snd  aachlne 

E-2c 

Identify  snd  specify 
the  uses  of  a  turret 
lathe 

E-2d 

Select  proper  toolsi 
die  hesdst  capS|  and 
step  resas 

E-2e 

Identify  and 
properly  uae 
carbide  inaerts 

E-2f 

Identify  snd  specify 
proper  coolant 

J                          ,  > 

/ 

E-2-10D 

^iaincain  equipment 
(daily  lubrication. 

E-3 

Toolrooa  Laches 

E-3a 

Select  the  proper 
cools  for  the  job 

EOb 

Prepare  the  tool 
(grinding) 

E"3c 

Select  feeds  snd 
speeds 

E-3d 

Perfora  tumingi 
facingt  and  boring 

L— je 

Perform  threading^ 
grooving  and  cut 
off 

E-3t 

Operste  snd  set-up 
tool  post  grinder 

E-Jg 

Perform  tapering  snd 
eccentric  turning 

E-3h 

Perform  center  drill* 
ing,  drilling,  rt^aa- 
ing  ant  tapping 

E-31 

Ferf^ra  knurling 

E-3J 

Identify  and 
select  pro.ier 
coolsnt 
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• 

■ 

• 

E.  (condnued) 

OPERATE  MACHINE 
.  TOOLS 

1  . 

E-3-100 

Maintain  equipment 
(dally  lubrication) 

NC  and  CNC  Milling 
Machint 

£-4a 

Progrom  nachlne  to  do  face  viUingi  alda 
mllllngi  £ly  cutting,  borlngi  canter  drill- 
ing, drilllngi  capping!  aawingi  profiling^ 
radiua  nilling 

E-4b  / 
Use  a  fie 
cocputer 
prograol  a 

xowrirer  and 

aasiated 

athod 

felect  Xaada  end 
apeeda 

E-Ad 

Identify  and 
apecify  ite  ueea 

E-Ca 

Uaa  odga  findar  or 
wigglar  to  find  rg* 
farencg  point 

E-4< 

Uaa  dial  Indicator 

E-4l  / 

SelecjC  proper 

T 

In<?icatd  the  vite 
and  aet-up  tooling 

E-Al 

Identify  and 
aelect  proper 
coolant 

1 

/■ 

/ 

/ 

B-4-100 

Maintain  eq'iipncnt 
(daily  lubvicatlon) 

HorCizonCAl  Hilling 
Machin« 

E-Sa 

Select  faeda  and 
spaada  « 

E-5b 

Select  tha  proper 
tooling 

E-5c 

Identify  and  aelact 
proper  coolant 

E-5d 

Perforv  alab,  atrad- 
die,  gang,  allcting, 
alotting,  and  boring 

E-5e 

Make  apur  geara 
and  bevel  gcara 

• 

• 

1 

E-5-100 

Maintain  equlpoent 
(dally  lubrication) 

£-6 

Vertical  Milling 
Hachina 

£*-6a 

Select  faeda  and 
spaada 

E-6b  * 

Identify  and  aalacc 
proper  coolant 

E-6c 

Perfona  face  milling, 
center  drlUingi  drll 
radiiia  silling 

aide  ■illlng,  fly  cuti 
ling,  tapping,  aawing, 

ting,  boring 
profiling^ 

t 

e-6d 

Uaa  rotary  tabla  and 
dividing  head 

E->6a 

Uaa  digital  raadout 

E-6f 

Pcrfom  alltting 
and  slotting 

E-6g 

Identify  quick 
change  tooling 

Uaa  edge  finder  or 
wlgKK'r  CO  pick  up 
centara  or  reference 
pointa 
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ERJC 

0 

> 

t 

t 

•  ♦ 
% 

• 

f 

t 

• 

584/ 

I 


£•  (concinu^sd) 

OrPRATE  MAQaKE 
TOOLS 


E-7 

Grinding  M«chin«i 


1=i  

Sawing 


E-6i 

Ust  dial  indicicor 


E-6n 

Perform  counter- 
boring  and  councer- 
sinking 


E**7a 

Seiecc  speeds  and 
feeds  (for  manual  or 
auconacic  grinders) 


T7I 

Grind  csrbide  using 
a  dismond  or  silicon 
wheel 


rPTiE  

Identify  specific 
use  of  sn  universsl 
end  tool  grinder 


E-6J 

Indicoce'the  be*<J 
end  the  vise 


E-60 

locacing  stops 


E-7b 

Identify  end  select 
proper  coolant 


TTfi  

Grind  tool  steel 
with  sluminum  oxide 
end  borSKon  wheel 


E-6k 

Select  proper 
tooling 


E-61 

Use  centering  scope 


E-7c 

Identify  end  use 
grinding  wheels  by_ 
shspe  end  coapostiofi 


Grind  nonferrous 
metal  with  vitrified 
wheel 


TTi  

Perform  OD  end  ID  grinding  using 
cylindrical  univsraal,  tool  post^ 
internal  and  surface  grinders 


T^Td 

Inspect  a  wheel 
using  the  ^ing 
method 


Grind  noosietallc 
material  with  soft 
wheal 


t->m   "   ^ 

Uae  abraalva  cue 
wheel 


Qff 


felect  speeda  anJ 
f  reds 


E-8f 

Cue  contours  and 
shapes  using  a 
vertical  band  saw 


Identify  and  aelect 
proper  coolant 


E-8g 

Cut  Stock  to  length 
using  circular  saw 
and  abrasive  saw 


Select  proper  pitch 
of  saw  blade 


E-6h 

Cut  stock  to  length 
using  horitontal 
band  aaw  and 
reciprocating  aaw 


E-8d 

Weld  saw  bladea 


n-6m 

Identify  acc«iSsories 
and  its  uses:  slot- 
ting attachment,  high 
«Rgf^  ff.^li^chment^rlghi 


E-6-100  ^ 
Maintain  equipment 
(daily  lubrication) 




True  and  dresa 
a  wheal 


E^TJ  • 
Use  a. surface 
grinder  to  grind 
flat  surface  and 

radii 


TTTi;  

Use  bench 
grinder  to 
sharpen  tools 


Kalotain  equipment 
(daily  lubrication) 


E-Se 

Cut  stock  to 
length  using 
band  aaw 


£.8-100 

Maintain  ci|uipment 
(daily  lubrtcatloof 
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(eontlnufed) 
OPCKATE  MACHINE 
TOOLS 

E-9 

Drills 

£<-9a 

Select  speeds  end 
feeds 

E-9b 

Identify  and  select 

proper  coolant 
• 

E-9c 

Center  drills  drill, 
tap  and  teas  on  a 
drill  press 

E-9d 

Center  drill,  drill, 
tap  and  reaa  on  a 
raaial  drill 

E-9e 

Identify  a.id  specify 
special  drilling  aa* 
chineSi  multiple  spin* 
die  A^ng,  discphole,  etc. 

• 

\ 

E-9f 

Perform  counter^ 
boring  end  counter"*'  * 
sinking 

E-9g 

Sharpen  drllla 

* 

E-9-100 

Maintain  equipaent 
(daily  lubrication) 

• 

£-10 

J(g  Boring  Haclvthes 

E-lOa 

Analyze  print  for 
proper  procedure  ^ 

C-lOb 

Prepare  coordinate 
charts 

E-lOc 

Select  speeds  and 
feeds 

E-lOd 

Select  the  proper 
tooling 

E-lOe 

Identify  and  # 
select  proper 
coolant 

E-lOf 

Use  the  digital 
re.ad  out 

E-lOg 

Perfon  multiple  hoU 
precision  drilling 
and  boring 

E-lOh  ^ 
Use  centering  scope 
to  locate  centers 
and  edges 

E-lOi 
^Uae  dicing  rotary 
tablv 

• 

« 

E-lO-lOO 

Maintain  equipaient 
(daily  lubrication) 

use  SHOP  MATH 

Manipulate  fractions 
and  decimala 

F-2 

Make  unit  conversions 
(metric  and  English) 

F-3 

Layout  angles^  lines 
and  circles 

F-4 

Calculate  for  X  and 
Y  coordinates 

F-5 

Solve  angle  formilas 

F-6 

Solve  jimple  equa* 
tioa  (speeds  and 
feeds)  horsc'power 

and  1  j^qutlr^ncnts 

CM>c:iJrtICATIOH  SOCIAL 
SKILLS 

C-l 

Ruad  technlcaX 
literature 

C-2 

Write  technical  . 
reports 

C-3 

Follow  coaipany 
policies  and 
prodc^dures  (pronpt*- 
neasi  attendance) 

G-4 

Display  good  Banners 

G-3 

DrcsM  properly  fur 
Che  Job 

C-6 

Accept  construct* 
lye  criticisa 

C-7 

Use  dlploMcy 

Kalntain  a  pleasant 
attitude 

C-9 

Be  villing  to  give 
constructive  advice 

G-10 

Be  villing  to  assise 
fellow  workers 

C-ll 

Be  willing  CO  adnit 
your  short  coalings 

C-12 

Be  resourceful 
(iaprcvist}) 
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OACUM  PANEL; 
John  U:;rJuc 

Crov«  Manufacturing  Co* 
Cunway^  SC 


Joey  Bledso« 

Grove  Manufacturing  Co. 

Couway,  SC 


Frank  Pata  • 
AVX 

Kyrtla  Baach^  SC 


Tlmy  Barflald 
VFolverlne  Braaa  Co« 
*  Conway  I  SC 


Ken  Tevebaugh 
Adv«inced  Engineering 
Ndrth  Myrtle  Aeach,  SC 


Pobert  Domlan 
Radcar  Metals 
North  Myrtle  Beach»  SC 


u. 

UCLOINC 

• 

ii-1 

Pcrfono  basic  flat 
procedures 

H-2 

Porfoni  stick  welding 

H-3 

Perform  sllvet 

solder  and  brasing 
• 

Perform  mig  welding 

H-5 

Perform  flame  cut 

H-6 

Perform  plasaa 
cut 

H-lOO 

To  perfom  tig 
voiding 

H-101 

Perform  inter-shield 
welding 

H-402 

Perform  induction 
welding 

li-103 

Perform  spot  welding 

I. 

KETALLURY 

I-l 

Recognise  different 
types  of  metals 

• 

1-2 

Identify  properties 
of  metals  according  to 
their  standard  clas*^ 
s  if Icat ion 

1-3 

Perform  a  spark  test 

1-4 

Perform  basic  beat 
treating 

1-5 

Be  familiar  with 
heat  affects  on  metal 

I-o 

Use  a  hardness 

tester  (BrindelU 
Rockwell) 

Perform  case 
hardening 

Perform  flame 
hardening 

1-5   

Identify  and  properly 
use  carbide  material 

l-iO 

Anneal  metals 

1-11 

Use  induction 
hardening 

1-12 

Relate  machine- 
ability  to  apeedm 
and  feeda 

I--100 

Select  m/iterlals 
based  on  application 

I-lOl 

Identify  and  use  non- 
oetallc  materiala 

J. 

QUALITY  CONTROL 

J-1 

Oo  in-process  in- 
spection and  final 
Inspection 

J-2 

Inspect  parts  to 
required  inspection 
levels 

J-3 

Perform  calibration 
adjustment  to 
measuring  Instruments 

• 

DACUM  PANELi  (continued) 

Louis  Rossi 
PO  Bvs  1039 

North- Myrtle  B«ach,  SC 


OACUM  FACILITATOR t 

Marilyn  M.  Hcrrlsnn 
HORRY-CEORCETOUN  TEC 


RECORDER t 

Llnd*  Linn 
HORRY-CEORCITOUN  TEC 
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Reference  2      DACUM  Matrix  for  NC  Operator,  Greenville  SC 
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A  DACUM  MATRIX  OF  OCCUPATIONAL  COMPETENCIES  m  , 

NUMERICAL  CONTROL  OPERATOR:  S«U  up.  operate,  and  rtcogniit*  probi«im  In  Hit  machln*  tool*  pfocwi.  pfO«r»in  and  aquipintni.      GREENVILLE  TECHNICAL  COLLEGL 

NOVEMBER  11-13,  1981 


$f.    Basic  knowledgt  and 
us#  of  machina  typts 

A-1 

Tiirning 

A-2 
Boring 

A3 
Milling 

A4 

Drilling 

AS 

Grinding 

A*6 

Forming 

B.  Mathamatics 

B-1 

Damonstratas 
usa  of  mauic 
tystam 

B-2 

Apply  pro- 
caduras  of 
Gaoinatry 

B-3 

Apply  princi* 
pies  of  trigo* 
nomatry 

C.    Blueprints:  Raading 
and  intarprating 

CI 

Intarprat 
bask  viaws 

C-2 

Interpret  bask 
dimensions 

C-3 

Undantand  the 

tolerances  of 

the  basic 
dimensions 

C4 

Calculate  basic 
dimensions  where 
tolerancing  not 
bi  lateral 

C*S 

Interpret 

Geometrical 

tolerances 

D.    Maasuraniant  Davicas 

D  1 

ldantify» 
salcct  and  usa 
appropriate 
gaga 

0*2 

Read  Tnicro- 
metere 

03 

Read  Vernier 
Caliper 

0-4 

Ui*  dial  and 
electronic  indicators 

0*5 

Use  dial 
bora  gages 

06 

Use  plug 
fl«9ts 

dA 

Usa  sKap 
gagei  V 

0*8 

Uie  ihread 
gagas 

0  9 

Use  gage 
blocks 

D-10 

Read/use 

optical 

communicator 

U*  1 1 
Inspect 
surface  finish 

Use  height 
gages 

Set  up  SkdU 

El 

Radd  and 

follow 

instrurtions 

E2 

Follow  a 
routing  sheet 
(sequence  of 
operations) 

E  3 

Oemonstrata 

safety 

procedures 

E*4 

Obtain 

necessary 

tools 

E*5 

Adjust  work 

holding 

fixtures 

E  6 

Properly  « 
place  work* 
piece  in  machine 

E7 

Properly  place 
tool  in  machine 

E  8 

Load  the 
control 

E*9 

Read  and 

interpret  the  sequeiKe 

of  actions  in 
miichirie  code 

E  10 

Make  first 
piece  and 
verify 

E.11 

Edit  program: 
He-verify  as 
needed 
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r.  upeiaiiitg 

F  1 

Perform  all 

inproctss 

measurements 

F-2 

Adjust  for 
size 

corrections 

F.3 

Recognize 
total  wear 

F-8 

Adjust  feeds  end 
speeds  (or  optimum 
removal  •  maintain 
parameters  ol  the 
workplace 

F9 

Recognize  the 
efCects  of  im* 
proper  cutting 
tool  Geometry 

FIO 

r  VI  lUi  m 

routine 

maintenance 

functions 

G.  Manufacturing 
punning  Skilll 

G  1 

Develop  a 
work  piece 
sequence  of 

operations 

Q2 

Apply  principles  oi 
feeds  and  speeds 

H.  Programniing 
Skilli 

HI 

Develop  a 
work  piece 
sequence  of 
operations 

H2 

Edit  program 

NUMERICAL  CONTROL  OPERATOR 


ERIC 
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F-4 

Replace 

tools 


Fll 

Recognize 
symptoms  of 
machine  tool 
mis  alignment 


F5 

Return  tools 
for 

resharpening 


F-6 

Recognize  ' 
deviations  from 
the  normal  ^e* 
quence  of  opera- 

J12Q!  


F? 

Communicati  the 
Deviations  to 
appropriate 
person 


pACUM  Facilhator 

Tim  Molan,  Cincinnati  Technical  CoHege 

Pai^l  ConsuHantt 

Robert  Pit2er«  Cincinnati  Milaeron 
Fran  Coleman,  Ptatt  Saco  LoweN 
Harold  Fowler.  Torrtngton 
Rodger  Fowler,  General  Electric  Company 
tee  M.  Swensen.  Robert  Bosh  Company 


Sponsored  by  the  S.  C.  State  Board  for  Technical 
and  Comprehensive  Education  and  Greenville 
Technical  College. 


« 
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Reference  3      Suggested  Skills:    Machinist,  Grinder  Operator, 

Drill  Press  Operator,  Lathe  Operator,  Milling 
Machine  Operator 
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mcHxiow 

eOO»  280-027. 


Duty  At    B#nch  Wort 

Laying  out  Mtal  ■urfaces 

idMtlfylng  jig  buttons 

Ming  th%  sins  hmx 

Using  the  bsvsl  protrsotor 

Using  stssl  rulss 

Using  ths  sdcroMtsr 

Rsadlng  a  Vsrnlsr  Seals 

Using  dial  Indicators «  osntsr  tsstsrs 

and  spssd  Indicators 
Using  precision  qmsfm  blocks  t  tapsrsd  rlng# 

plug  and  snap  gagss 
Idsntlfylng  and  using  hand  hacksaws 
^Uslng  abraslvss  and  lapping  ocivounds 
Identifying  and  using  fllss 
Scraping  flat  and  curvsd  bearing  surfaoss 
Using  hasnsrs  and  scrswdrlvsrs  for  band 

bench  uss  > 
Identifying  end  using  wrenchee 
Using  bench  vlcss  and  cla«ps 
Identifying  and  using  chipping  tools 
Using  hand  taps,  diss  and  hand  rsaMrs 
Identifying  power  tool  safsty  practlcss 
Assssbllng  and  pitting 
Identifying  fasteners 
Using  thread I  center t  fillet  and  radius 

gages 

Identifying  lubricants  and  greases 
.Performing  machine  luiintenanoe 
Identifying  bench  i#ork  safsty 

Duty  Bi    Drilling  Hachlns  Work 

Identifying  parts  and  fui^ctlons  of  ths 

drilling  machlns 
Identifying  safety  practlcss  and  prscau- 

tlons  i«hsn  \ising  ths  drilling  machlns 
Identifying  work-holding  devices  and  sstups 
Identifying  and  using  drill  bit  holding 

devices 
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Oaqptttlng  ahasp  V^thnad  fonulu 
XdMtifylBg  ham  thraada 
Ualng  tha  aoM  tap 
Zdaatlfylng  atuara  thraauii 
Idantifylng  olaaaaa  of  flta  of  aorav  thraada 
Oalng  thraada  gavaa 
Ualng  a  thraad  ■loroaatar 
Naaauring  thraada  vith  ttia  thraa-wlra  aathod 
catting  thraada  with  an  avan  gaarad  latha 
Cutting  thraada  on  a  latha  trttioh  ia  not  avan 
gaarad 

Cutting  thraada  on  a  quidc-ohanga  gaar  latha 
Xd«atifylng  aultipla  laad  aorow  thraada 
cutting  lafft  hand  thraada 
Datandnlng  a  tap  drill  aiaa 
Cutting  intarral  thraada  and  tapping 
Idantifylng  prinolplaa  of  tapar  turning 
Ooaputing  tapara 
Maaaurlng  ahort  tapara 
Gaging  inalda  and  outalda  tapara 
Taparing  by  tha  offaat  tail  atook  nathoda 
Cutting  a  tapar  with  tha  oonpeuad  raat 
Cutting  a  tapar  with  tha  tapar  attaohMnt 
Boring  or  turning  Intarval  tapara 
Identifying  ooc^lanta  and  cutting  coapounda 
Idantifylng  luhrloanta 

Duty  Di    Turrat  Utha  Work 

Idantifylng  turrat  lathaa 
Idantifylng  turrat  latha  aafaty  praotlcaa 
Halntalnlng  tha  turrat  latha 
Idantifylng  work  holding  davloaa 
Idantifylng  ahuoklng  oparaUooa  on  tha 

turrat  lathe 
Idantifylng  apaolal  flxturaa  and  ataady  raaU 
Idantifylng  atandard  tool  holding  davloaa 
Idantifylng  prinolplaa  of  tool  grinding 
Salaotlng  cutting  apaad  and  faad  on  tha 

tun-rat  latha 


Cutting  intamai  and  astamal  alota  and 
kaywaya  and  outting  off  in  tha  ahapar 
Maintaining  and  oaring  for  tha  ahapar 

Duty  Oi   Planer  Work 

Identifying  types*  slses*  oonstruotlont 
speolfloaaonst  noMnoUture  and  range 
of  work  for  planers 

Identifying  rnd  using  work  holding  and 
*aias|iiiig  devioes 

Identifying  planer  outting  toolst  grind- 
ing thsa  and  attadilng  to  madilne 

Setting      the  planer  and  calculating  speed 
and  feed 

Performing  placing  Qperatlone 

Maintaining  and  oaring  for  the  planer 

Duty  Hi   Wimnq  Machine  Work 

Identifying  typeSt  elsest  oonstruotlont 

speclfloatlonst  nomsnolature  and  range 

of  work  for  milling  maohlnea 
Identifying  milling  smc^hlne  work  holding 

dsvlcss  and  their  function 
Identifying,  sslectlng  and  aligning  milling 

machine  attachments 
Sslectlng  and  ssttlng  vp  milling  machine 

cutters  and  holders 
Calculating  cutting  speeds  and  fseds  for 

milling  nactilne  work 
Performing  a  plain  milling  operaUon 
Performing  a  face  milling  operation 
Performing  a  side  milling  operation 
Performing  a  form  milling  operation 
Performing  an  angular  nllllng  operation 
Performing  an  end  milling  operation 
Performing  a  gang  mllUog  operation 
Drllllng#  boring  and  reaming  with  the 

milling  maohlns 
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Identifying  drill  bits 
Xtentlfylng  cutting  tmrndm  and  cpMds 
Identifying  prlnolpUs  of  atralgbt  drilling 
Identifying  and  using  coolants  and  cutting 

coif^ounds 
Grinding  and  cars  of  drills 
Identifying  and  using  twist  drill  gages 
Identifying  and  using  drill  grinding  M- 

chines 

Identifying  Machine  reas^rs 
Machine  reaaing 

Identifying  principles  of  boring  and  - 

counterborlng 
Spot  facing 

Counter  sinking*  center  drilling,  and  tap* 

ping 

Duty  Ct    Knglne  Lethe  Work 

Identifying  lathe  safety 

identifying  lathes 

Identifying  work-lioldlng  ^tevices 

Identifying  cutting  tools 

Identifying  Aeasuring  tools 

Identifying  latlie  attachnentjii 

Calculating  cutting  feeds  and  speeds  on 

the  lathe 
Deteridning  RPH 
Centering  stock 

Identifying  principles  of  facing 
Identifying  principles  of  straight  turn- 
ing and  turning  to  shoulders 
Identifying  checks 
Pom  turning 

Identifying  face  plate  %iork 

Utting  draw-in  collets 

Identifying  prinoiples  of  drilling 

Identifying  naohine  readers 

Reaming  on  the  engine  lathe 

Boriny  on  the  engine  lathe 

Identifying  and  using  swidrels 

Knurling  on  the  engine  lathe 

Cutting  off  on  the  engine  lathe 

Identifying  thread  cutting  devices 

Identifying  the  parts  of  a  thread 

Identifying  Aaerican  National  lYiread  standards 

OMRputing  American  National  Ihread  form 


Identifying  ooolaats  and  outting  oosvounds 

racing  on  the  turret  iatba 

using  face  plataa 

naim§  on  the  turret  lathe 

Turning  on  ttm  turret  lathe  * 

Ddlling  on  ';he  turret  laths 

•orlng  on  the  tnncet  latba 

Beanlnti  on  the  turret  lathe 

t^r  turning  on  the  tunet  laths 

Chaaifering  and  grooving  on  the  turre;  lathe 

Threading  on  the  turret  lathe 

Duty  It    >ower  Mm  tterk 

Identifying  power  out*^ff  saws 

Identifying  power  eaw  safsty 

Identifying  end  using  work  holding  devloee 
on  tlyi  power  out*of  f  saw 

Identifying,  eelecting,  Mounting  and  Main- 
taining eaw  bladee 

Identifying  speeds,  feede  and  ooolsnts  for 
power  out-of f  saws 

Using  ths  pofn:^  out-off  saw  for  straight 
and  angular  sawing 

Identifying  the  netal  band  eaw 

Identifying  ooolante  and  lubricating  agents 
for  band  saws 

Choosing  saw  bladss  for  ths  Mtal  band  saw 

Calculating  fsede  apd  speede  for  the  aeui 
band  saw 

Duty  Pt    Shaper  Work 

Identifying  types,  elmes,  oonstruction, 

specif ice tlone,  noaenolature  and  range 

of  work  for  ehapere 
Identifying  shaper  work  holding  devloee 

and  their  function* 
Identifying  shaper  cutting  tools,  grlnd-> 

Ing  thstt  and  attaching  to  aaohine 
Setting  up  the  ehaper  and  calculating 

epeed  and  feed 
adjusting  the  shaper 

PerforBlng  a  hbrlsontal  ehaplng  operation 
Ferforaing  a  vertical  shaping  operation 
Shaping  a  rectangle  or  square 

Shaping  a  contour 

Ferforsdng  angular  shaping  and  dovetail- 
ing cperatloos 


Perfteslng  sawing,  slitting  and  cutting  off 

operations  with  the  ■llling  Mohine 
Perforsdng  keyeeating  and  T-slot  willing 

operations 
Perforwlng  indexing  operations 
ferforwlntr  oiroulsr  willing  operations 
fforforwlng  graduating  and  warfcing  operations 
Psrforwing  profiling 

Mslntalning  and  oaring  far  the  willing  waobine 

Duty  1 1    Gears  snd  Oearlng 

Zdeatifyiog  typss  of  gesrs  and  thsir  function 
Identifying  gear  tooth  elewsnte  and  their 
eyabols 

Calculating  the  pitch,  dleweters,  working 

d^th  and  olsaranoee  for  wachining  gears 
Hilling  a  epor  gear 
Hilling  a  gear  rack 
Milling  a  etub  gear 
miling  a  bevwl  gear 

Naohinlng  a  worw  gear  on  the  engine  lathe 

Duty  Jt    Grinder  Mor^ 

Identifying  grinders,  grinding  wheels  and 

attaohwsnts 
Using  the  bench  grinder 
Using  the  eurface  grinder 
Using  the  oylindrioal  grinder 
Using  ths  tool  snd  outtsr  grlndsr 
Using  the  centerlees  grlndsr 
Perfomlng  honing  and  lapping  operatione 

Duty  Kt  Hetallurgy; 

Identifying  wetal  wanufacturlng  processss 
Identifying  the  phyeioal  etriicture  of  wetale 
Identifying  properties  of  wstals 
Identifying  wethode  of  heat  treatwent 
Identifying  iron  wanufacturlng  processss 
Identifying  prooessee  used  to  produce  eteel 
Identifying  prosessss  used  to  produce  copper, 

brass,  and  broose  alloys 
Identifying  processss  used  to  produce  aluwlnuw 
Identifying  processss  for  the  production  of 

wagnesluw  and  titanitsi 
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GRINOeR  OPBIATOR 
603.280-018 


Duty  At    Benc^  WOkk 

Laying  out  surfaces 
Identifying  jig  buttons 
Using  the  sine  bsr 
Using  the  bevel  protractor 
Using  steel  rules 
Using  the  microsMter 
Reading  a  Vernier  scale 

Using  dial  indicators,  center  testers  and  speed 
indicators 

Using  precision  gage  blocks,  tapered  ring*  plug 

and  snap  gages 
Identifying  and  using  hand  hacksaws 
Using  abrasives  and  lapping  coapounds 
Identifying  and  using  files 
Scraping  flat  and  curved  bearing  surfaces 
Using  haiwers  and  screwdrivers  for  hand  bench  use 
Identifying  and  using  wrenches 
Using  bench  vices  and  clasps 


Identifying  and  using  chipping  tools. 
Using  hand  taps,  dies  and  hand  resaers 
Identifying  power  tool  safety  praotioep 
AsseaA>ling  and  pitting 
Identifying  fasteners 

using  thread,  center,  fillet  and  radius  gages 
Identifying  lubricants  and  greases 
Perfondng  iMiohine  ■aintensnoe 
Identifying  bench  work  safety 

Duty  Ji    Grinder  Work 

Identifying  grinders,  grinding  wheels  and  attaoh- 
aents 

Usiing  the  bench  grinder 
Using  the  surface  grinder 
using  the  cylindrical  grinder 
Using  the  tool  cutter  and  grinder 
Using  the  centerless  grinder 
Performing  honing  and  lapping  operations 
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DRILL  PRESS  OPERATOR 
606.682-014 


Duty  A>    Bench  Work 


Laying  out  metal  surfaces 
Identifying  Jig  buttons 
Using  the  sine  bar 
Using  the  bevel  protractor 
Using  steel  rules 
Using  the  nioroneter 
Reading  a  Vernier  scale 

Using  dial  indicators,  center  testers  and  speed 
indicators 

Ualjig„prerdsl6n  yagti  blocks,  tapered,  ring,  plug 
- — '""and  snap  gages 
Identifying  and  using  hand  hacksaws 
Using  abrasives  and  lapping  compounds 
Identifying  and  using  files 
Scraping  flat  and  curved  bearing  surfaces 
using  hammers  and  screwdrivers  for  hand  bench  use 
Identifying  and  using  wrenches 
using  bench  vices  and  clamps 
Identifying  and  using  (flipping  tools 
Using  haiid  taps,  dies  and  hand  reamers 
Identifying  power  tool  safety  practices 
Assembling  and  pitting 
Identifying  fasteners 


Using  thread,  center,  fillet  and  radius  gages 
Identifying  lubricants  and  greases 
Performing  machine  maintenance 
Identifying  bench  work  safety 

Duty  Bt    Drilling  Machine  Work 

Identifying  parts  and  functions  of  the  drilling 
machine 

Identifying  safety  practices  and  precautions  when 

using  the  drilling  machine 
Identifying  work-holding  devices  and  set  ups 
Identifying  and  using  drill  bit  holding  devices 
Identifying  drill  bits 
Identifying  cutting  feeds  and  speeds 
Identifying  principles  of  straight  drilling 
Identifying  and  using  coolants  and  cutting  com- 
pounds 

Grinding  and  care  of  drills 
Identifying  and  using  twist  drill  gagefc 
Identifying  and  using  drill  grinding  machines 
Identifying  machine  reamers 

Machine  reaming  ^  j 

Identifying  principles  of  boring  and  counterborlng 

Spot  facing 

Counter  sinking,  center  drilling  and  tapping 


ERIC 
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LATHS  OPERATOR 
604*685-026 


Duty  A I    Bench  Work 

Laying  out  netal  surfaces 
Identifying  jig  buttons 
Using  the  sine  bar 
Using  the  bevel  protractor 
Using  steel  rules 

U^ing  the  microMter  ^ 

Reading  a  Vernier  scale 

Using  dial  indicators^  center  testers  and 

speed  indicators 
Using  precision  gage  blocks «  tapered  ring« 

plug  and  snop  gages 
Identifying  and  using  hand  hackoaws 
Using  abrasives  and  lapping  cosqpounds 
Identifying  and  using  files  . 
Scraping  flat  and  curved  bearing  surfaces 
Using  hamiers  and  screwdrivers  for  hand 

bench  use 
Identifying  and  using  wrenches 
Using  bench  vices  and  olaif>s 
Identifying  and  using  chipping  tools 
Using  hand  taps,  dies  and  hand  resMrs 
Identifying  power  tool  safety  practices 
Assembling  and  pitting 
Identifying  fasteners 
Using  thread,  center,  fillet  and  radius 

gages 

Identifying  lubricants  and  greases 
Performing  machine  maintenance 
Identifying  bench  work  safety 

Duty  Ci    Engine  Lathe  Work 

Identifying  lathe  safety 
Identifying  lathes 
Identifying  work-holding  devices 
Identifying  cutting  tools 


Identifying  SMSsuring  tools 

Identifying  lathe  attaohsMnts 

Calcmlating  cutting  feeds  and  speeds  on  the 

lathe 
Determining  RPM 
Centering  stock 

Identifying  principles  of  facing 
Identifying  principles  of  straight  turning 

and  turning  to  shoulders 
Identifying  checks 
Fons  turning 

Identifying  face  plate  work 
Using  draw-in  collets 
Identifying  principles  of  drilling 
Identifying  sMchlne  reasMrs 
Reasdng  on  the  engine  lathe 
Boring  on  the  engine  lathe 
Identifying  and  using  mandrele 
Knurling  on  the  engine  lathe 
Cutting  off  on  the  engine  lathe 
Identifying  thread  cutting  devices 
Identifying  the  parts  of  a  thread 
Identifying  American  National  Thread  stan- 
dards 

Computing  American  National  Thread  form 
Computing  sharp  V-thread  formulas 
Identifying  acme  threads 
Using  the  acme  tap 
Identifying  square  threads 
Identifying  classes  of  fits  of  screw  threads 
Using  thread  gages 
Using  a  thread  micrometer 
Heasuring  threads  with  the  three-wire  method 
Cutting  threads  with  an  even  geared  lathe 
Cutting  threads  on  a  lathe  which  is  not  even 
geared 

Chtting  threads  on  a  quick-change  gear  l^chm 
Identifying  mialtiple  lead  screw  threads 
Cutting  left  hand  threads 


Determiiiing  a  tap  drill  else 
Cutting  interval  threads  and  tapping 
Identifying  principles  of  taper  turning 
Computing  tapers 
Measuring  short  tapers 
Gaging  inside  and  outside  tapers 
Tapering  by  the  offset  tail  stock  methods 
Cutting  a  taper  with  the  compound  rest 
Cutting  a  taper  with  the  taper  attachment 
Boring  or  turning  interval  tapers 
Identifying  coolants  and  cutting  com- 
pounds 
Identifying  lubricants 

Duty  Dt    Turret  Lathe  Work 

Identifying  turret  lathes 
Identifying  turret  lathe  safety  practices 
Maintaining  the  turret  lathe 
Identifying  work  holding  devices 
Identifying  chucking  operations  on  the 

turret  lathe 
Identifying  special  fintures  and  steady 

rests 

Identifying  standard  tool  holding  devices 
Ident^ifying  principles  of  tool  grinding 
Selecting  cutting  speed  and  feed  on  the 

turret  lathe 
Identifying  coolants  and  cutting  compounds 
racing  on  the  turret  lathe 
Using  face  plates 
Forming  on  the  turret  lathe 
Turning  on  the  turret  lathe 
Drilling  on  the  turret  lathe 
Boring  on  the  turret  lathe 
Reaming  on  the  turret  lathee 
Taper  turning  on  the  turet  lathe 
Chamfering  and  grooving  on  the  turret 

lathe 

Threading  on  the  turret  lathe 
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MIU:<ING  MACHINE  OPERATOR 
605.685-030 


Duty  A»    Bench  Work 

Laying  out  metal  surfaces 

Identifying  jig  buttons 
Usin9  the  sine  bar 
Using  the  bevel  protractor 
U(.«ing  steel  rules 
Using  the  micrometer 
Roading  a  Vernier  scale 

Using  dial  indicators,  center  testers  and  speed 
indicators 

Using  precision  gage  blocks,  tapered  ring,  plug 

and  snap  gages 
Identifying  and  using  ht^nd  hacksaws 
Using  abrasives  and  lapping  compounds 
Identifying  and  using  files 
Scraping  flat  and  curved  bearing  surfaces 
Using  hanmers  and  screwdrivers  for  band  bench  use 
Identifying  and  using  wrenchet 
Using  bench  vices  and  clanpa 
Identifying  and  using  chipping  tools 
Using  hand  taps,  dies  and  hand  reamers 
Identifying  power  tool  safety  practices 
Asseinbling  and  pitting 
Identifying  fasteners 

using  thread,  center,  fillet  and  radius  gages 
Identifying  lubricants  and  greases 
Performing  machine  maintenance 
Identifying  bench  work  safety 

Duty  H>    Milling  hachine  Work 

Identifying  types,  siaes,  co.istruction,  specifi- 
cations, nomenclature  and  range  of  work  for 
millii'U  machines 

Identifying  milling  machine  work  holding  devices 
and  their  function 
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Identifying,  selecting  and  aligning  milling  machine 
attachments 

Selecting  and  setting  up  milling  maohina  cutters  and 
holders 

Calculating  cutting  speeds  and  feeds  for  milling 

machine  vrork 
Performing  a  plain  milling  operation 
Performing  a  faca  milling  operation 
Perfonaing  a  aide  milling  operation 
Performing  a  form  milling  operation 
Performing  an  angular  milling  operation 
Performing  an  end  milling  operation 
Performing  a  gang  milling  operation 
Drilling,  boring  and  reaming  with  tJio  milling  machine 
Performing  sawing,  slitting  and  cutting  off  operations 

with  the  milling  machine 
Performing  keyseatlng  and  T-slot  milling  operations 
Performing  indexing  operations 
Performing  olroular  milling  operations 
Performing  graduating  and  marking  operations 
Performing  profiling 

Maintaining  and  caring  for  the  milling  machine 
Duty  I)    Gears  and  Gearing 

Identifying  types  of  years  and  their  function 
Identifyino,  gear  tooth  elements  and  their  symbols 
Calculating  the  pitch,  diameters,  working  depth  and 

clearances  for  machining  gears 
Milling  a  spur  gear 
Milling  a  gear  rack 
Milling  a  stub  gear 
Milling  a  bevel  gear 

Machining  a  worm  gear  on  the  engine  lathe 
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3URVEY  RESULTS 
SECONDARY  MACHINE  SHOP  LAB  FACILITIES 
(for  articulation  purposes j 


A  survey  of  the  secondary  Machine  Ahop  program  yielded  the  following 
information  concerning  th%  i^ajor  types  of  .-nachmea,  equipment #  ^nd 
measuring  tools  that  art  availaDie  xor  instruction. 

For  articulation  purposes^  the  survey  results  indicates  similar  machine 
shop  training  equipment  at  the  three  secondary  career  centers* 

The  survey  does  not  reflect  the  age  or  condition  of  the  measuring 
instruments  or  machines  and^  in  some  cases^  the  training  equipment  may 
;3e  deadlined  or  in  need  of  repairs. 


Greenville  Technical  College's  Machine  Technology  program  was 
from  the  survey  since  the  post-secondary  program  features  equ 
similar  or  equivalent  to  that  found  in  local  industry,  includ 
technology.  Equipment  in  the  TEC  Machine  Technology  program 
regularly  through  industrial  donations,  grants,  and  other  act 
that  have  allowed  the  program  to  become  a  resource  center  for 
technology  training  in  the ^ State  and  Nation. 


omitted 
ipment 
ing  NC/CNC 
is  updated 
ivities 

machine 


Gages  and  Measuring  Equipment  (larger) 


Gq-*No  Go  Ring  Gages 


Dial  Bore  Gage 


Dial  Depth  Gage 


Cylindrical  SguarT 


Optical  Flat 


aE3a 


Gage  Blocks 


Comparator 


Optical  Comparator 


Bench  Center 


Sine  BaF 


Snap  Gages 


Vernier  Height  Gage 


Height  Micrometer 


Machine  Shop  Sgu ipment 


XIX 


Pedestal  GrindeT 


Drill  Press 


Horizontal  Band  Saw 


I  Vertical  Band  Saw 


Power  HacKsaw 


Znqine  Lathe 


_^ngin 
Mlili 


ng  Machine 


Turret  Latne 


ahaper 

Tooi  k  cutter  Grinder 


XI 


•  SarraceGci 


nder 


t  X  I  XI  X 


"jvLmdrieal  grinder 


X 


■  Hsat  Treatment  equipment 
'  Hvdrauiic  Press 


ZWC  Traiaer :     Izxco  Compact  5  Ci;C  Latne 


ERIC 
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DEFINITIONS 


GAGING  TOOLS 


Dial  Bore  Gage 


Dial  Depth  Gage 


Cylindrical 
Square 

Cylindrical 
Plug  Gage 

Optical  Flat 


Gage  Blocks 


Comparator 


Bench  Center 


Sine  Bar 


Snap  Gages 


Vernier  Height 
Gage 


Height 

Micrometer 

Surface  Plate 


Used  to  check  the  bcre  of  parts  to  .0001 
accuracy,  preset  with  a  ring  gage. 

Used  to  check  depth  of  holes,  slots,  and 
grooves,  and  recesses. 

Used  as  meter  against  which  other  squares  may 
be  checked. 

Has  "go"  and  "no-go"  ends,  used  to  check  bore 
of  parts  to  .0001  accuracy. 

Uses  light  waves  to  measure  flatness, 
parallelism,  and  size. 

Used  to  check  measurements,  set  fixed  gages, 
calibrate  measuring  tools,  set  comparators, 
inspect  and  perform  other  set-ups  (.000001). 

Used  to  inspect  size  of  parts  from  a  flat 
surface. 

Used  to  check  concentricity  of  machined  parts. 

Used  to  set  up  or  inspect  angular  surfaces  of 
45  degrees  or  less. 

Used  to  check  parts  within  certain  limits  of 
a  predetermined,  fixed  dimension. 

Used  as  a  vertical  capiper  to  scribe  lines 
within  .0001  inch  in  layout,  to  measure  depth, 
and  to  gage  a  mach-'ned  surface. 

Used  to  set  other  measuring  tools  for  inspection 
by  comparison,  accurate  to  .00001  inch. 

A  reference  plane  for  precision  measurement; 
when  used  with  other  gages,  the  surface  plate 
becomes  a  gage  itself. 


NOTE:      Other  measuring  instruments  omitted  since  they  are  standard 
items  in  a  machine  shop  or  are  classified  as  smaller  (in 
size  or  price)  gaging  or  measuring  tools. 
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Reference  5      Recommended  Secondary  Level  T  &  I  Equipment 
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TRADE  AND  INDUSTRIAL  EDUCATION  EQUIPMKNT  LIST 


MACHIME  SHOP 


COURSE 


REVISION  DATE;      May  16.  1980 

but  1.  „Ull».d  by  loc.1  Industry  .«d  1.  "quMted  JJ  I  a'l"ordJ«J}^r        r*"**"-'"'  Indicted  on  thi.  list 

attached  to  the  U.t  of  r.,„e.t.d  .,ulp..„t\y  Z  Zprol^Ute.  .iho:i"i.:„n"::o"' 
Equipment  on  the  state  llat  has  an  itum  ni..kA^     t-  j 

ITEM  4  SIZE 


ITEM  MO.  QUANTITY 


MANUFACTURER  OR 

SOURCE 


ERIC  613 


Acme  aorew  thread  gauge 
12*  Adjustable  wrenc.i 
a**  Adjustable  wrench 
Assortjnent  of  end  ml  11a 
AasorUnent  of  lathe  dogs 
Ball  been  hammer  16  oz. 
Bar  rack 

Bench  Grinder  6** 

Bench  viae  heavy  duty  S" 

Bevel  Protractor 
Boring  head 


W.  W.  Grainger 


Baldor 

Wilton  or 
Craftsman 


RTG71 


612 


359B 

BEST  COPY  AVIUUUU 


UNIT  COST 


96.77 
361.00 


TOTAL  COST 


9.20 

9.20 

10.62  > 

21.24 

6.98 

41.88 

575.00 

575.00 

230.00 

230.00 

7.84 

47.04 

461.67 

461.67 

146.84 

146.84 

160.84 

643.36 

96 


614 

361.00 
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TEH  NO. 

1 

QUANTITY 

ITEM  &  SIZE 

MANUFACTURER  OR 
SOURCE 

MODEL 

UNIT  COST 

TOTAL  COST 

1  7 

t 

X 

Rockwell 

25-502  with 
23-805  pede 

441.20 

441.20 

13. 

1 

Center  drill  set 

Union 

21«i 

18.01 

18.01 

1  A 

1 

Center  finder  (Higgler) 

Starrett 

628 

17.20 

17.20 

15. 

6 

Center  gauges 

General 

5.17 

31.02 

16. 

1 

Center  punch  set  (6) 

Starrett. 

117 

14.95 

14.95 

17. 

1 

Chair 

119.60 

119.60 

IB. 

1 

Clainplng  kit  (T  bolta^  studsi  step 
blocks  &  clamps) 

168. CO 

168.00 

iJ  comoinacion  center  drills  counter 
sink 

3.10 

37.20 

20. 

1 

CoiDblnation  wrench  set  3/6  to  13/16 

S.  K.  Wayne 

55.06 

55.06 

21. 

6 

Combination  square  sets 

52.32 

313.92 

22. 

10 

Depth  micrometers  o**  to  6^ 

* 

Stftrrett 

440-6L 

71.00 

710.00 

23. 

1 

Dial  caliper  (metric) 

GK-Avea-Hiunphridfl 

478277 

56.92 

56.92 

24. 

2 

Dial  Indicators 

(h'l  rratt 

711GCS 

66.51 

133.02 

„     615  616 

ERIC 


MACHINE  SHOP  COURSE  PAGE  3     OF     ^  PAGES 


TEM  MO. 

QUAHTITY 

ITEM  4  SIZE 

MANUFACTURER  OR 
SOURCE 

MODEL 

UNIT  COST 

 , 

TOTAL  COST 

.25. 

6 

4*  Divider 

8,05 

 , 

48,30 

26, 

Dividing  Uaad 

Clncinatti 

1(955,00 

1,955,00 

27. 

Dividing  Head  11* 

Economy 

977,50 

977,50 

28, 

3 

Drill  chucks  ^"  cap.  with  12  or  13 
Horse  Tapar  (Expendable  Item) 

Jacobs 

45,90 

737,70 

29, 

Drill  grinder,  1/8  to  1-1/4 

Lisle 

910QQ 

356,50 

356,50 

30, 

Drill  point  gauge 

Starrett 

22C 

13,51 

13,51 

31, 

2 

15**  Drill  press ,  variable  speed  . 

Rockwell 

15-467  with 
49'-71l  motor 

822,25 

1(644,50 

32, 

2 

Drill  press  vise 

Neal 

94,87 

189,74 

33, 

2 

Drill  sets  1/16  to  1/2  by  64th8 

58,85 

117,70 

34, 

2 

Drive  pin  punch  sets 

Starrett 

565 

14,66 

29,32 

35, 

1 

Edge  finder 

* 

879 

12,80 

12,60 

36, 

2 

Engine  lathe  13"  (6£t,  bed) 

Clausing 

11(600,00 

23 « 200. 00 

37, 

1 

7**  Grinder  pedestal 

Baldor 

SP-7PIMD 

451.06 

451.06 

38. 

1 

12"  Grinder  pedestal 

N 

SP-1221MD  1 

1«092.66 

1,092.66 

 1.  .   — » 
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MACHINE  SilOP 


COL'RSE  -      PACE  ^     OF      ^  I'AGES 


TEM  NO. 

QUANTITY 

ITEM  ft  SIZE 

MANUFACTURER  OR 

i 

HOD  EL 

UNIT  COST 

TOTAL  COST 

39. 

• 

6 

HAck  Aaws 

# 

8,05 

48.30 

40. 

I 

Uardneaa  tester 

King 

134 

1,207,50 

1,207,50 

41. 

1. 

Keat  treat  furnace  (coanplate) 

Crest 

2,127,50 

2,127,50 

42. 

6 

Hei3uiphrodlte  caliper  6^ 

Starrett 

563 

11,04 

66,24 

43. 

1  Set 

Hole  gauges 

m 

S'830F 

44.70 

'44.70 

44. 

I 

Horizontal  metal  cut  off  sawq 

Walls 

IB 

2,064,25 

2,064.25 

45. 

2 

Horizontal  milling  machine 

Powenuitlc 

333 

14,462,40 

28,924,80 

46. 

I 

Horizontal  milling  machine  (Universal! 

LUeR 

16,373,55 

16,373.55 

47. 

6 

4**  Inside  Caliper 

8.05 

48.30 

48. 

1 

Inside  micrometer 

Starrett 

124B 

70.25 

70.25 

49. 

1 

Inside  micrometer  Ih^  to  12** 

M 

8238 

77.10 

77.10 

50. 

1 

Keyseat  rule 

Starrett 

237 

13.80 

13.80 

51 . 

8 

15^  X  54**  T^Blnnd  n^ArA^  MajiH  Pnol  ha 

Lathei  servo-shifti  12  spindle  speeds 
with  hardened  and  ground  replaceable 
bedways,  face  plate i  inch/metric 
switchable  dual  English/metric  dials 

ll«850.G0 

94 « 800. 00 

O 

ERLC 
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open  type  tool  post^  7>i  H.P.  motor 
with  J.l.c*  electrics. 

6 

>2U 

MACHINE  SHOP  COURSE 


ITEM  &  SIZE 


Letter  drill  set  A  to  & 

Level  14**  cast  Iron 

0-1  Micrometerfl  (Vernier) 

2**  MlcroBvetera 

3^  Micrometer 

4**  Micrometer 

5**  Micrometer 

6**  Micrometer 

Micrometer  depth  gauge  v/ratchet 
stop  and  lock  nut  (metric) 

Milling  machine  vises  4H**  plain 
4S"  swivel,  4S'*  universal 

Minute  man  broaches 

Number  (wire  gauge)  drills  1  to  60 

4**  Outside  caliper 

Outside  micrometer  w/ratchet 
stop  and  lock  nut  (metric)  
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MANUFACTURER  OR 
SOURCE 

MODEL 

UNIT  COST 

TOTAL  COST 

62.90 

62.90 

Starrett 

133B 

87.00 

87.00 

Starrett 

44.26 

442.60 

M 

436RL-2'' 

45.60 

91.20 

Starrett 

436RL-3" 

48.40 

48.40 

N 

436RL  -4** 

53.50 

53.50 

H 

436RL-5'' 

57.14 

57.14 

N 

436RL-6'' 

59.00 

59.00 

Gravea-Humiihries 

478412 

44.70 

44.70 

345.00 

1,035.00 

Dumont 

#10 

178.00 

178.00 

Craftanan 

55.52 

55,52 

Mltutoyo  or  equiv 

8.05 

48.30 

Gravea-Humphrles 

478372 

37.10 

37.10 

BEST  COPY  AVMUiU 
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EM  NO. 

1 

QUANTITY 

ITEM  &  SIZE 

MANUFACTURER  OR 
SOURCE 

MODEL 

i   UNIT  COST 

1       WS^4  •      wVf  M  A 

1      TnTAi  r'AC'p 

66. 

« 

1  X 

Oxy-Ace  Welding  Outfit 

j  271.00 

]  271.05 

67. 

2  Seta 

Parallels 

Starrett 

S-384-J 

1  98.61 

197.22 

68. 

6 

Pocket  scribers 

N 

70 

3.12 

18.72 

69. 

1 

Press  arbor  2  ton 

G.H. 

341.00 

341.00 

70. 

1 

Protractor 

Rutland 

a. 05 

a.os 

71. 

2 

Punch  and  chisel  set 

72.24 

144.48 

72. 

1 

Radial  drill 

Rockwell 

15-126 

2,700.00 

2<700.00 

73. 

1 

Radius  gauge  set 

Rutland 

33.92 

33.92 

74. 

1  Set 

Reamers  »4"  to  I**  (by  16th) 

Cleveland 

27A 

323.43 

323.43 

75. 

2 

Revolving  head  knurlers 

68.40 

136.80 

76. 

40 

Safety  glasses 

7.40 

296.00 

77. 

1 

Screw  thread  Mike 

Starrett 

575A-P  I 

113.27 

113.27 

78. 

1 

Set  of  gauge  blocks 

Rutland 

470.00 

470.00 

79. 

1 

Set  of  gear  cutters  18-14-20  DP, . 
also  other  pitches 

National 

690.00 

690.00 

ERIC 
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KM  NO. 

1 

QUANTITY 

ITEM  &  Size 

MANUFACTURER  OR 
SOURCE 

MODEL 

UNIT  COST  1 

TOTAL  COST 

BO, 

• 

1  ^ 

S«t  of  wetrlc  gears  for  lOK  South 
Bend  Lathe 

'  South  Bend 

430.10 

430.10  - 

81. 

2 

Seta  of  screw  drivers 

21.06 

42.16 

82. 

1 

Set  screw  extractors  (E-*Z  outs) 

9.80 

9.80 

83. 

10 

Sets  of  V-Blocks 

B  &  S 

749A 

27.00 

270.00 

84. 

1 

Shape r 8 

South  Bend 

CSlOO 

2,309.20 

2,309.20 

85. 

1 

Socket  set 

SK  Wayne 

66.70 

66.70 

86. 

2 

Soft  faced  hamners  16oz. 

9.63 

19.26 

87. 

1 

Steel  file  cabinet 

• 

1604 

181.70 

181.70 

88. 

1 

Steel  foremans  desk 

7535 

192.05 

192.05 

89. 

uOnaraX 

• 

108.60 

90. 

1 

Steel  stamps  l/B**  letters  &  numbers  * 

36.00 

36.00 

91. 

2 

10*  Steel  tapes 

.Craftsn«n 

5.52 

11.04 

92. 

2 

surface  gauges,  Rutland  12^ 

621B 

42.60 

85.20 

93. 

1 

6  X  18  Surface  grinder  (Uyd.  table) 

Harig 

4350 

7,998.25 

7,998.25 

er|c  62;) 


626 
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rtM  NO. 

1 
1 

QUANTITY 

ITEM  4  SIZE 

MANUFACTURER  OK 
SOURCE 

MODEL 

UNIT  COST 

TOTAL  COST 

13  #*  A  try  A  4-  #" 

 zaov|au 

24&,40  

95, 

Swivel  piachine  vistt 

PAlACflTAAn 

96, 

ona  axa  sec  9  co  x    N«C«  ii  N«  P» 

Greancleld 

1 

316.25 

316.25 

97. 

Tad  AnH  Aitk            J«.JA  1 

AUif  aiiu  vixe  sov  ^**^u  uO  Xm^^% 

44.60 

44.60 

98. 

Taper  shank  twist  drill  sat  of 

National 

460.00 

460.00 

32  33/64  tck  1  1/64 

99 

Starratt 

S-579H 

68.50 

68.50 

100. 

X  iiAnuxo  cap  wrsncfi  SSMX  x 

6.83 

20.49 

101. 

X  naiiuxcs  cap  %rrancn  xar^o 

10.05 

30.15 

102. 

Rockwall 

25-502  with 

529.44 

529.44 

23-805  peda 

103. 

Toolnmker  buttons  (set  of  4) 

Starratt 

494 

16.56 

16.56 

104. 

X 

Toolmakera  parallel  clanp 

161B 

• 

17.10 

17.10 

105. 

Toolnakers  parallel  claap 

A 

161D 

25.72 

25.72 

06. 

Toolmakera  parallel  olanp 

m 

161E 

29.60 

29.60 

07. 

Unlveraal  rotary  table 

12**  ENCO 

73104 

747.15 

747.15 

O 

ERIC 
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'CM  NO. 

1 

QUANTITY 

ITEM  &  SIZE 

MANUFACTURER  OR 
SOURCE 

MODEL 

UNIT  COST 

TOTAL  COST 

108. 

2 

6"  Vamisr  Callp«r  • 

Starrett  or 

43.12 

86.24 

Craftsman 

109. 

■  1 

Varnler  Ueight  gauge 

Rutland 

1 

RHL2 

241.00 

241.00 

110. 

1 

Vertical  band  saw  <wlth  welder) 

\    Rockwell  or 
Powetmat4.c 

28-345  with 
52-455  &  49 

4 « 255. 00 

4,255.00 

111. 

Vertical  milling  machine 

Rockwell 

21-100  with 
49-68-  motor 

4,260.00 

4,260.00 

112. 

Welding  booth  2  atationa  with  curtaip 

Marquette 

15-951 

413.57 

413.57 

113. 

Melder«  AC-DC 

Lincoln 

230 

310.00 

310.00 

114. 

2 

Neldera  protective  gear  kits 

75.90 

151.80 

115. 

6 

Work  benches  2/steel  top 

Lyons 

167.95 

1,007.70 

$214,691.26 
8,587.65 

« 

 1 

GRAND  TOTAL.. 

^223,278.91 

629 


630 


MACHINE  SHOP 


SAMPLE 

OUTCOME-REFERENCED  TESTS 


This  articulated,  performance-based  instruction  guide  is  designed 
to  answer  three  critical  questions  necessary  for  quality 
ins  truction . 

First,  what  should  be  taught? 


The  objectives  of  the  articulated,  performance-based  voca- 
tional education  program  are  based  on  extensive  task 
analysis  and  validation. 

The  -task  objectives  represent  what  employers  in  business 
i?nd  industry  say  is  important  for  entry  level  job  success. 

Second,  how  should  it  be  taught? 

It  should  be  taught  using  the  latest  "state-of-the-art" 
instructional  technology  incorporated  into  each  unit. 

Students  are  taught  the  knowledges,  skills,  and  attitudes 
needed  for  successful  and  productive  employment. 

Third,  how  should  students  be  evaluated? 

Students  are  evaluated  using  a° validated,  competency-based 
approach  to  determine  student  proficiency  in  vocational 
knowledges  and  skills. 

The  minimum  standards  ere  those  required  for  successful 
entry  into  the  next  higher  level  of  training  or  for 
successful  employment. 

The  sample  tests  in  this  guide  are  included  to  illustrate  how  a 
student's  competency  in  vocational  skills  and  knowledges  may  be 
measured  with  validity  and  reliability.     In  addition ,   the  test 
samples  should  promote  standardization  in  the  evaluation  of 
vocational  students  in  similar  programs. 

Test  items  have  been  constructed  solely  from  the  objectives  on 
tne  vocational  program.     The  statement  of  the  objectives  indi- 
cate the  level  of  knowledge  or  skill  to  be  tested.     Task  tocce 
committee  participants  have  attempted  to  develop  tests  that 
agree  with  objectives  in  the  behavior  requested,   the  given 
conditions,  and  the  desired  standards  of  performance. 

NOTE:     Jnless  a  test  is  marked  "Revised"  or   "R,"   tr.e  test^ 
snoald  be  consiiered  a  field  "rial  edition  ourr-intly 
under  evaluation. 


6'; 
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TEST- INSTRUCTION 


PROFICIENCY  RATING 
0/1/2/3/4 


COMPETENCY  RATING 
0/1/2/3/4 


PERFORMANCE  RATING 
0/1/2/3/4 

The  purpose  of  the  proficiency  rating  is  to  communicate  to  the 
student,  other  instructors  or  potential  employers  the  abilities 
that  a  student  has  demonstrated  to  the  instructor  in  vocational 
training . 

Circle  the  student's  proficiency,  competency,  or  performance 
rating  as  skill  is  demonstrated. 

If  instruction  is  not  aimed  at  task  proficiency/competency/per- 
formance, or  if  only  an  orientation  or  introduction  to  the  task 
was  provided  DO  NOT  mark  a  proficiency  level  or  mark  0. 

Levels  1-4  indicate  that  performance  was  demonstrated  and  the 
demonstrated  skill  level  was  as  follows: 

LEVEL  0    No  skill  level • demonstrated  or  proficiency  not 
obtained 

LEVEL  1    Skill  level  is  not  that  generally  expected  for  entry 
level  employment 

LEVEL  2  Skill  level  probably  is  that  generally  expected  for 
entry  level  employment,  but  close  on-the-job  supe r- 
vision  probably  will  be  needed  for  a  while  longer 

LEVEL  3     Skill  level  is  that  generally  expected  for  entry 
level  employment 

LEVEL  4  Skill  level  is  that  equal  to  a  worker  with  some  on- 
t-.he-job  experience 
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TESTS-REFERENCE 


MODULE  1.0  -  UNIT  l.OF 


BASIC  MATH:  FRACTIONS 


ADD  THE  FOLLOWING  FRACTIONS: 

1.     _7_                              2.     15  3.  3 

16                                  64  a 

+                                      +  + 

1  1 

32                                      8  4 


5__ 

16 


4.     1                                5.     3  6.  15 

2  8  16 

+                                       +  + 

9_  5_  7 

16  16  8 

2_  1  ii 

64  4   32 


1 
2 


8. 


21 
32 


9. 


3 
8 


1 
4 


5 
8 


11 
64 


1 
8 


9_ 

64 


5__ 

32 


1_ 

16 


10 


1 
2 


3 
4 

9__ 

16 

1 

B 

9_ 

32 

5 

64 


ERIC 


1 1?  .  .1 


MODULE  1.0  -  UNIT  l.OF  BASIC  MATH;  FRACTIONS 

SUBTRACT  AND  REDUCE  THE  FOLLOWING  TO  LOWEST  TERMS. 

1.    _9_  2.  3.     15  4.  27 

16  16  32  64 

__3_  _1_  _9__ 

16   16  32  64 


5.     7  6.     3                   7.     7  8.  3 

8  4                           8  4 

3  11  3__ 

4  8"  4   16 


9.  _9_  10.  9_ 

16  64 

3  1 

32  8 


DIVIDE  THE  FOLLOWING  FRACTIONS: 

1.     1  2.  1 

2  ,  8 

T  16 


3.     1  4.  1 

4  4 

32  8 


3 
4 
3 

8 
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MODULE  1.0  -  UNIT  l.OF  BASIC  MATH:     TOLERANCE  TEST 

ACCURATELY  IDENTXFY  THE  UPPER  AND  LOWER  LIMITS  OF  THE  FOL- 
LOWING DIMENSIONS: 


DIMENSIONS  UPPER  LIMIT  LOWER  LIMIT 


1. 

1  500  ^'^^^ 
-.000 

2. 

2.812  ^.005 

3. 

1  375  ""-^^^ 
^"^'^  -.001 

4. 

2.050  ^.0005 

5. 

7  701  ^'^^^ 
' •  '^^  -.100 

6. 

.937 

7. 

1.007  ^.002 

8. 

.070  ^.001 

9. 

10. 

11. 

9.709  1^.001 

12. 

709  ""-^^^ 
•  '^^^  -.001 

13. 

2.500  \006 

14. 

001  •'•0025 
'^^^  -.0000 

15. 

5  +.0005 
^•^^0  -.0003 

16. 

.075  ^.0003 

17. 

18  . 

1.025  ^.003 

19. 

9  999  ""-O^O 
^•^^^  -.001 

20. 

•0^0  -.0010 

lF-3 


MODULE  1.0  -  UNIT  l.OF 


BASIC  MATH:     CIRCULAR  ARTS 


COMPUTE  THE  MISSING  DIMENSION  IN  PROBLEMS  1-10 


ANSWER 


1. 

a= 

.1875 

b=     ■  - 

c=. 

0156 

2. 

a= 

.2187 

b=.1719 

c= 

3. 

a= 

b=.1875 

c=. 

0625 

4. 

a= 

.250 

b=.1719 

c» 

5. 

a= 

.3437 

b= 

c=. 

1094 

6. 

a= 

b=.3125 

c=. 

1406 

7. 

a= 

.75 

b=i 

c». 

2656 

8. 

a= 

b=.6187 

c». 

2171 

9. 

a= 

3/4 

b-  19/32 

c= 

10. 

a= 

61/64 

b= 

c= 

7/64 

c= 


a- 
_a^ 
c- 


COMPUTE  THE  MISSING  DIMENSIONS  IW  PROBLEMS  11-20 

'i  a   M 


11. 

a* 

1  1/8 

b 

12. 

a= 

1  1/2 

b 

13. 

a= 

2  3/16 

b 

14. 

a= 

1  15/16 

b 

15. 

a= 

63/64 

b 

16. 

a= 

4  .5/8 

b 

17. 

a= 

b 

18. 

a= 

b 

19. 

a= 

1  3/4 

b 

20. 

a= 

2  63/64 

b 

1  1/2 
63/64 
1  9/16 
1  31/64 


c- 
c- 

C' 

c= 
c= 
c= 
c= 
c= 
c- 


d= 
d= 
d= 
d= 
d» 
d= 
d= 
d= 
d= 
d= 


9/32 

5/16 

1/8 

1/4 

3/64 

1/2 

1/8 

1/4 


ANSWER 


b: 
a^ 


c= 


c= 
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MODULE  1.0  -  UNIT  l.«P 


BASIC  MATH'S   -SOLVE  DIMENSIONS 


|f    > 


FIND  THE 

DIMENSION 

D,  IK 

1  INCHES, 

IN  PROBLEMS  1-10. 

1.  a= 

5 

1/4 

b= 

1  1/16 

2  3/4 

d» 

2.  a» 

5 

7/16 

15/16 

c= 

4  1/64 

d» 

3.  a* 

3 

59/64 

1  .1/2 

c- 

1  3/4 

d» 

4.  a= 

2 

7/16 

b= 

5/8 

c= 

29/32 

d» 

5.  a=» 

7 

1/B 

ba 

2  1/16 

c* 

3  3/16 

d= 

6.  a= 

.7 

5/8 

b= 

2  7/64 

c« 

2  17/32 

d= 

7.  a= 

8 

7/64 

b=» 

3  5/32 

c= 

3  33/64 

d« 

8 .  a= 

6 

7/16 

b= 

1  57/64 

c= 

2  1/8 

d= 

9.  a= 

5 

3/16 

b= 

1  3/16 

c= 

2  9/32 

d« 

10.  a= 

7 

23/32 

•  b= 

1  3/4 

.c= 

2  1/8 

d=: 

63/ 
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MODULE  1.0-  UNIT  l.QG 


BASIC  MEASURING 


o 

ERIC 


BeSTC0PrA1Ml/.3lE 


iHODUi-E  i.O  -  UiMIT  i.UG 


BASIC  MEASURING 


OETERMINE  THE  READINGS  INDICATED  ON  EACH  SHOP  SCALE  AND  PRINT  THE  ANSWERS  IN  THE  SPACES  PROVIDED. 

I— ^  READING   -H 


I, 


8 


10 


1 

1  ' 

1 

1 

1     :     .     i     :     :  . 

■ 

2' 

i  ■ 

1      .  ; 

I 

  READING  — i 

H" — 

'    1  ' 

1 

!     i     !     1     !     I  1 
2' 

3 

4 

 READING  

! 

1 

;    1    1    1    1     ;  1 
2 

3' 

4' 

X  i 

  READING  

—  M 

1 

1 

1 

1 

2' 

■ — ;  r 

3 

1         \  : 

4 

1  r— r 

5'; 

READING     -  ■ 

:  i 

1 

■  ,  '  ^  .  \  h 

1           •           1                      !  ■ 

2 

— '     :  " 

; 

3 

'  <   — 1 

4' 

  READING  • 

I 
I 

1 

2 

3 

4 

 READING   - 

 1 

1 

'  t  i  i  i  ,       ■  •  : 
2 

. — 
3 

1 

4 

5) 

 READING  -- 

-  ., ..  

1 

—  1  '  '  r    ■   ■  1 

2 

i    •    :    i    .  • 

3' 

4 

  -  -  READING 

1 

1 

2' 

■  i 
3 

4 

—  READING   

r 

,     ■     ,     1     ,  , 

1 

2 

3 

4 

5 

7. 


8. 


10 


SCALE  READINGS  #1 

RnrcnovAWUtBii 

lG-2 


630 


OCTERMINe  THC  RCAOINOS  INOICATCD  ON  CACH  SHOP  SCALE  AND  PRINT  THE  ANSWERS  IN  THE  SPACES  PROVIDED. 


RrAOlNG 


l'  2 

3                4'  5 

  READING   — 

1  2' 

iMIiil 

i{iiiiiM|iji|imiji| 
3'  4 

5'l 

READING 


1'               2'         '  3' 

4 

'    '    '  5I 

U  READING   ^ 

1'               2  3 

4 

i|i|iii|i|i|ii'  ) 

READING 


4      t     •?    ••    10  24   }•     I      4      •      }     >•  to  24   aa     '      4     •     .'}  to  }4  }•     .      4     I     It     >«   to  t4  ttt     :      4      I     It  to  /4  71 

I  2  3         -4   5 


READING 


!  . '  •  :  1  !  .  1  1 '  1  :  .  ■  ■ 

!rT];i!rni]ii!!i 

4     1     ]     «   to  14   11     '     «     •     )     •   to  i4   21  4 

1  2 

•«  to  t4  aa  ■' 

3 

i    1        :        1  1 
4   •    t      to  t4  a«  i 
4 

4  1 

■t    <»   to  14   t>    '  1 

5  ( 

READING 


8. 

■  ■iM''r!T;T![!'!!;!iVi;!|!|ll![l''il!l|i!!ii:'l'!|l|!li!!!!l''!; 

'            '                 '                            '           .  ■ 

4    H    ^   «       ?4        ,    4    •    i    h  i'i  f  2»       «    I  i 

1  2 

:;!ii!i;if;!!i;ilii[!!i;|!i 

•    >■}   ^4   1^        4  • 

TniirrTTrrirjfrvr:-; 

}    ■«    10   14            .  4 

4 

•    >   »  JO  .'4  1 

5  5 

 READING  



9 

!-:''vi,|v;M,,M,M,M,„.|Mn,.,|,,,M|.,  ,, 

4     4     .>        f;        :•        4    %    i    ^  iO  I*  >%        4    t  f 

1  2 

' '!  I'  1  J, 

%    *C    24                 4  1 

3 

•  4 

'  '  i 

•    :   b       ^4  / 

5) 

READING 


10 


4      •       >      4    .        *      4  •      4      t      4  :4  71 


«     •      t     4   ^0   74   21  4  1 

3 


^  70  ^4  ^4        «  * 


3 


8. 


10. 


#2 
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OCTCRMINC  THI  RCAOINQS  INOICATCO  ON  THE  ANCHITCCT')  SCALES  ANO  PRINT  THE  ANSWERS  IN  THE  SPACES  PROVIOEO. 


5. 


6. 


8. 


10. 


 READING  - 

mi|i|i 

) 

i|l|iM|i|i|l|i 

J 

5  3 

READING 


/      |ll|!Mn!!l|  1  r 


3/1  0  I  2 


4  I  6 

13  12  11/ 


—  READING  — 

/,  jiHiiii! 

3. 

9          6           3  0 

2 

READING 


I"!  I  I  I  I  I  I  I  M  I  I  '  { 


III; 


12  :     I  IS       1  20 


\y      0   \        i   4  i 

^3        46  44  42  40  38  36 


U  f 

^EA 

DING  

y       iiMiir'  1  I  1 
1            0  s 

1 

as 

> 

1  1  1  j  1 

1  84  ! 

4  i 

"T 

80 

i  76  1         :  72  . 

8  10 

READING 


I  I  «  ■  !  i  t  '  '  '  '  '  '  '  '  i        i  I'M  '> 

3  0  1      i  4  -      !  9  '        12  :      '  16  I      !  20)      124!  '26 

/jg      62        60        58        56        54        52        50  48 


READING 


28 


26  24 

2 


READING 


!    1    !    I  1 


« >■       0   ■  4  a  12  16  '        •  20  ■ 

/3         46  44  42  40  38  36 


READING 


'0 


9 


READING 


i|ii|M|iPiiMiiM|iiMirMi|i|ii|ff||ii|,ii.|iip||ii|ipifMiM|iiiri^ 


"  !'i  •'!  • 


6. 


8 


10. 


#3 
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MODULE  1.0  -  UNIT  l.OH 


BASIC  BLUEPRINT  READING 


MULUPLE  CHOICE: 


An/ a 


drawing  shows  how  parts  are  put  together. 


2. 


3. 


4. 


5. 


a.  perspective 

b.  detail 

c.  assembly 

d.  isometric 

e.  oblique 

An  assembly  drawing  has   ^or  more  objects. 

a.  one 

b.  two 

c.  three 

d.  £our  ' 

e.  five 

Part  identification  on  an  assembly  drawing  is  by   . 

a.  triangles 

b.  numbers 

c.  arrows 

d.  lines 

e.  views 

A  detail  drawing  is  a  drawing  of  a/ an   piece. 

a.  single 

b.  double 

c.  sectioned 

d.  oblique 

e.  specified 

An  assembly  drawing  is  a  drawing  of    or  more  details 

a .  two 

b .  cne 

c.  three 

d.  four 

e.  five 

An  assembly  drawing  is  a  completely   construciton. 

a.  removed 

b.  separate 

c.  assembled 

d.  detailed 


ERIC 


.1 


7.  The  detail  drawing  is  a  drawing  of  a  ^  piece. 

.  Sm    medium  , 
b«  ssmall 

c.  double 

d.  single 

e.  large 

8.  An  assembly  drawing  shows  how  parts  are   together. 

a.  cut 

b.  styled 

c .  put 

d.  curved 

e.  detailed 

9.  Balloons  are  identifying  symbols  used  on   ,  drawings 

a.  perspective 

b.  detail 

c.  assembly 

d.  isometric 

e.  framed 

10.  The  true  shape  of  an  object  with  slanted  surfaces  can  only 
be  represented  by  a/an   view. 

a.  cavalier 

b.  perspective 

c.  auxiliary 
dnr-  isometric 
e.  oblique 

11.  The  usual  views  of  an  object  do  not  show  the  true  shapes  of 
 surfaces. 

a.  staight 

b.  slanting 

c.  isometric'. 

d.  square 

e.  triangular 

12.  True  sizes  and  shapes  of  slanted  surfaces  are  obtainsd  by 
projecting  directly  from  the   . 

a.  right 

b.  section 

c.  slant 

d.  finish 

13.  A  draftsman  may  use  a/an  drawing  as  a  means  of 
presenting  his  ideas  more  simply. 

a.  orthogrphic 

b.  pictorial 

c.  working 

d.  true  view 

e.  detail 

ERIC  iH-2 
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MODULE  1.0  -  UNIT  l.OH 


BASIC  BLUEPRINT  READING 


1. 
2. 

3. 
4. 
5. 
6. 
7. 


What  system  of  projection  is  used? 
What  material  is  the  part  made  of? 

What  pattern  was  used  to  cast  the  part? 
What  is  the  tolerance  on  fractions?  « 
Which  dimensions  are  not  for  machining? 
Which  dimension  is  expressed  by  limits? 
Determine  the  following  dimensions  in  inches 


1. 
2. 

3. 
4. 
5. 
6. 
7. 


8. 


Determine  the  following  dimensions  in  milli- 
meters 


8. 


A 
V 
H 
P 
W 

S. 
T 
U 
V 

w 


conv«r$jon  tabit 

mm 

inch 

A 

114.3 

4  1/2 

B 

130.2 

5  1/1 

C 

123.8 

4  7/i 

0 

41.3 

1  VI 

E 

88.9 

3  1/2 

F 

698 

2  3/4 

Q 

34.9 

1  3/S 

H 

19.09 

3/4 

1 

38.1 

1  1/2 

J 

22.22 

7/i 

K 

4.8 

3/16 

L 

41.3 

1  Vi 

M 

82.6 

3  1/4 

N 

13.5 

17/32 

0 

28.6258 

1127 

28.575 

1  125 

P 

1/i  NPT 

Q 

6.4 

1/4 

63  5 

2  1/2 

make  from  $pt  10017 
matlj  cast  steel 

2  REQO. 

TOLERANCES'^  K5mm  I/I6ln. 


FIRST  ANGLE 


o 

ERIC 
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BEST  copy  AMIUttl 
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MODULE  1.0  -  UNIT  1. OH  BASIC  BLUEPRINT  READING 

REVIEW  THE  OSAWING  AND  ANSWER  THE  FOLLOWING  QUESTIONS. 


j^OlA,  TMmj  — — y 
UOCATt  AT  A3rr\ 


%   r  UNC-IA 


ALU  OIMI«^ON$  *  UNkUS 

oTHtuwiw  Nona 


■wi   I/a  'I  WmiM' 


OtASHAN  MACMNC  WORKS  LTD. 


liiots 


I 


!•  What  is  thm  drawing  numbtr? 

2.  What  is  tha  nama  ot  tha  part? 

3.  What  raviaion  ia  tha  drawing? 

A.  What  matarial  ia  tha  part  mada  from? 

5.  Nana  tha  viawa  ahown. 

6.  Liat  tha  dififiarant  kinda  of  Unas  uaad  on  the  drawing  . 

7.  What  is  tha  scala  of  tha  drawing?  (Is  tx^e  seals  ....  architact'Si 
matricr  ate* ,1) 

3.    Oatermina  dimanaions  A«0« 
A  C 
B  D 

9.  Which  dimension  is  not  to  scala? 

10.  What  IS  tha  maximum  size  of  cha  4  inch  collar? 

11«  Oatermina  tha  minimum  valua  for  dimension  £. 

12.  If  surface  F  was  machined  to  a  diameter  of  2.62603f  would  it 
ba  within  tha  allowable  tolarance? 

11.  If  surface  G  was  .-nachined  to  a  diameter  of  2.3040,  would 
De  within  Che  allowaole  tolarance? 

14.  /^hat  13  •:r.6  diar.etec  of  -ne  oot  cirlce  foe  zr.e  1.  r.  -  13 
tapped  noids? 

15 .  How  deep  are  ^.ne  1.  2  -  13  tapped  .no;  tss? 


BFSTfnPYAVABJttlf 
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MODULE  2,0 


PRECISION  MEASURING  INSTRUMENTS 


TRUE-FALSE : 
(  )      (   )  1. 

(  )      (   )  2. 

(  )  (  )  3. 
(  )      (   )  4. 

(  )      (  )  5. 


Outside  calipers  can  be  used  to  measure  the  diameter 
of  holes  and  round  stock 

When  checking  work  with  a  Dial  Indicator,  a  clock- 
wise movement  of  the  pointer  hand  indicates  an 
increase  in  part  size. 

An  variation  in  part  size  less  than  .001  cannot  be 
determined  accurately  from  a  Dial  Indicator. 

Dial  indicators  are  frequently  used,  not  only  for 
checking  machined  parts  for  size  vairiations  but 
also  in  the  setup  of  such  parts  before  machinging. 

A  vernier  caliper  cannot  be  used  to  measure  parts 
where  an  accuracy  greater  than  .001  is  required. 


MULTIPLE  CHOICE: 

6.  The  amount  of  tolerance  generally  permitted  on  all  scale 
measurements  is  plus  or  minus  . 

a.  .625 

b.  .03125 

c.  .0156 

7.  The  best  rule  to  use  when  measuring  the  diameter  of  round 
stock  is  the  

a.  plain  steel  rule 

b.  outside  micrometer 

c.  slide  caliper  rule 

8.  Each  graduation  of  line  on  the  thimble  of  a  metric  micro- 
meter equals  • 

a.  .01  millimeter 

b.  .1  millimeter 

c.  .5  millimeter 

9.  To  obtain  a  reading  of  6  millimeters  on  a  metric  micrometer, 
starting  from  the  closed  position  of  a  zero  reading,  the 
thimble  must  be  turned  in  a  conn ter-clockwise  direction   

\  • 

a.  6  complete  revolutions 

b.  12  complete  revolutions 

c.  complete  revolutions 
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MODULE  2.0-  .  PRECIS!^  MEASURING  INSTRUMENTS 

COMPLETION: 

10.  The   of  a  combination  set  is  frequently 

used  to  lay  out  centerlines  on  the  end  of  round  stock* 

11.  A     gage  is  a  tool  used  in 

laying  out  work  to  an  accuracy  of  .001. 

12.  The  Vernier  Caliper  is  capable  of  reading  to   

inch . 

13.  The  universal  Bevel  Protractor  uses  a   to  accurately 

measure  the  parts  of  a  circle. 

14.  are  used  in  layout  work  to  raise  the 

work  to  a  suitable  height  and  provide  a  solid,  accurate 
seat. 

15.  An   caliper  generally  is  used  to  measure 

the  diameter  of  holes  or  spaces  between  two-round  shafts. 


ERIC 


2-2 


MODULE  ^.0 
PERFORMANCE  TEST: 


PRECISION  MEASURING  INSTRUMENTS 


1.     DIRECTIONS:     STUDY  THE  MICROMETER  CALIPER  READINGS  THEN  WRITE 
THE  CORRECT  READINGS  ON  THE  LINE  PROVIDED  UNDER  EACH  ILLUSTRA- 
TION. 


0 

O    1     2  4 

15 

iiiiiiiiiiii 

iiiijiiiii 

20 

llllllllllllll 

lO 

-7^ 

A^ 


15 

iiiiiiiiiiiiiiiiiii 

10 

B 


O    1  2 

20 

iiiiiiiiii 

15 

MULTIPLE  CHOICE: 

2.  The  correct  reading  of  this  Inside 
Micrometer  Caliper  is   

a.  .842 

b.  .822 

c.  .817 


3.     The  correct  reading  of  this 


Micrometer  Depth  Gage  is_ 


i 


0  9 


7 


15 

20 


a . 
b. 
c. 


.712 
.718 
.825 


10 

0  9  8 

lllllllllll 

15 

ERIC 
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PERFORMANCE  TEST: 
4. 


5. 


Study  the  Vernier  Micrometer  readings  then  write  the  correct 
reading  on  the  line  provided  under  each  illustration. 


0  

 o 

W 

^  

 zo 

u  

10   

M  ^^^^^ 

=1-15 

lb 

llllllHllllll 

w  — — 

CD 

»   

ui   



o>   

M   

0   

Illlllllll 

10 

5 
o 


20 

IS-. 


A. 


B 


The  correct  reading  of  this  Vernier  Bevel  Protractor  is 

a.  30°15' 

b.  35°10'  AO  30 

c.  34O10' 


liiji 

mi 

15  0 


6.     The  correct  reading  of  this  Vernier  Bevel  Protractor  is 

a.  29°40' 

b.  10^45'  «  lO 

c.  11^34' 


ERIC 
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UNIT  3.0 


WORK  LAYOUT 


COMPLETION: 


1. 
2. 
3. 
4. 
5  s 
6. 
7. 
8. 
9. 


To  layout  work  is  to  scribe  lines  on  metal,  to  show  the 
areas  to  be   


Layout  work  must  be  performed  on  a     

to  insure  an  accurate  layout. 

The  tool  used  to  draw  a  straight  line  parallel  to  the  edge 
o£  a  rule  is  called  a 


Center  punches  are  used  in  layout  work  to  locate  and  mark 
the  centers  of 


The  tool  used  in  laying  out  center  lines  on  round  shafts  is 
called  a  rule. 


The  tool  uspd  to  scribe  a  circle  in  laying  out  a  hole  is 
called  a   


Work  which  must  be  held  in  a  vertical  position  for  laying 
out  should  be  clamped  to  an   ■   

The  correct  height  adjustment  of  a  surface  gage  must  be 
obtained  from  the  rule  of  a   


When  dimesions  are  given  on  the  print  in  inches  or  fractions, 
the  acceptable  accuracy  is  +/-   ,  inches. 

Measurements  with  a  rule  are  not  taken  directly  from  the 
print  because  of  errors. 
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MULTIPLE  CHOICE: 


11.    Correct  layout  work  is  important  to  maintain: 

a.  workpiece  accuracy 

b.  reduced  scrap  parts 

c.  interchangeability  of  parts 

d.  all  o£  the  above 


12.  Which  of  the  following  statements  best  describes  layout? 

a.  Measuring  from  a  print  and  transferring  these 
measurements  to  the  workpiece. 

b.  Measuring  the  workpiece  and  comparing  this 
measurement  to  the  print. 

c.  Scribing  of  lines  on  the  workpiece  surfaces. 

d.  Making  a  detail  drawing  on  the  workpiece. 

13.  When  laying  out  a  casting,  which  of  the  following  is  done 
first? 


a.  Establish  reference  centetlines. 

b.  Fill  the  center  of  the  casting  with  a  piece  of 
tin  to  provide  for  centerlines. 

c.  Measure  the  overall  casting. 

d.  Layout  the  outline  lines  from  the  centerlines. 

14.     Which  of  the  following  surfaces  can  be  laid  out  to  a  finer 
degree  of  accuracy?   


a.  Rough  surfaces 

b.  Machined  and  finished  surfaces 

c.  square  surfaces 
d«  Round  surfaces 


15.    Which  of  the  following  tools  is  used  to  transfer  machining 
locations  when  making  multiple  parts?   

a.  Beam  trammels 

b.  Dividers 

c.  Hermaphrodite  calipers 

d.  Templets 


UNIT  3.0  WORK  LAXOUT 

PEROFRMANCE  TEST: 

1.  Demonstrate  ability  to: 

a.  Use  steel  rule. 

b.  Use  steel  rule  to  set  caliper  and  divider. 

c.  Use  combination  set. 

2.  Demonstrate  ability  to: 

a.  Use  outside  vernier  micrometer. 

b.  Use  the  depth  micrometer. 

c.  Use  the  inside  micrometer. 

3.  Demonstrate  the  ability  to: 

a.  Use  vernier  caliper  to  take  inside,  outside,  and 
depth  measurements. 

b.  Use  the  depth  vernier. 

c.  Use  the  vernier  height  gage  for  layout  and  inspection. 

d.  Use  the  universal  bevel  protractor  to  measure  angles. 

4.  Demonstrate  ability  to: 

a.  Use  gage  blocks 

b.  Use  sine  bar  to  set  angle 

5.  Demonstrate  ability  to  perform  file  and  spark  test. 


NOTE:     RATE  EACH  PERFORMANCE  DEMONSTRATED: 
PERFORMANCE  RATING 

1.  0/1/2/3/4 

2.  0/1/2/3/4 

3.  0/1/2/3/4 

4.  0/1/2/3/4 

5.  0/1/2/3/4 


UNIT  3.0 

PERFORMANCE  TEST: 

1.  Chord  A  is   

2.  Chord  B  is   

3.  Chord  C  is   

4.  Chord  D  is   

5.  Chord  E  is   

6.  Chord  F  is 


WORK  LAYOUT 


7. 


inches  long, 

finches  long, 

finches  long, 

inches  long. 

_inch<»s  long, 

inches  long. 


6"  Q.C 


A  machinist  must  make  a  cover  plate  to  fit  a  hole  pattern. 
The  diameter  of  the  smaller  circle  is  4  inches.  Find  each 
dimension  to  the  nearer  thousandth  inch,    (illustration  below) 


Dimension  a 


Dimension  b 


Dimension  c 


Dimension  d 


Dimension  x 


ERIC 


3-4 


65j 


UNIT  4.0 
MATCHING: 


BENCHWORK  -  HAND  TOOLS 


DIRECTIONS:  MATCH  THE  TERMS  ON  THE  RIGHT  WITH  THE  STATEMENTS 
ON  THE  LEFT. 


1. 

Easy  to  break 

a . 

Chipping 

b. 

Mushroom 

2 . 

Angled  surface 

c . 

Tang 

d . 

snear ing 

3. 

Pointed  end  of  a  file  . 

e . 

Drawf illing 

f . 

Burr 

4. 

Process  of  making  metal 

g. 

Hardening 

resistant  to  wear 

h. 

Brittle 

< 

Reference 

5. 

Enlarged  area  on  end  of  a  chisel. 

Surface 

caused  by  striking  it  with -.a 

j. 

Tap  Drill 

hammer 

Size 

k. 

Threading  Die 

6. 

Sharp  edge  left  on  a  metal  part 

Iv 

Scale 

from  a  machining  operation 

m. 

Chamfer 

7.  Cutting  action  of  a  tool 

8.  Semi-precision  steel  rule  with  graduations 

_9.     Side  from  which  dimensions  are 
taken  or  made 

10.  Tool  used  to  produce  external  threads 


ANSWER  KEY: 


1. 
2. 

3  . 

4  . 

5  . 
6, 
7, 

8  . 

9  , 
10 


h 
m 
c 

g 

b 
f 
d 
1 
i 
k 
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UNIT  4.0  BENCHWORK  -  HAND  TOOLS 

IDENTIFY: 

DIRECTIONS:     GIVEN  DRAWINGS  OF  HAND  TOOLS  COMMON  TO  MACHINE  SHOP 
WORK  OR  GIVEN  A  DISPLAY  OF  ACTUAL  TOOLS,  IDENTIFY  THE  TOOLS 
USING  THE  PROPER  TERMINOLOGY.     THE  STANDARDS  OF  THE  INSTRUCTOR 
MUST  BE  MET. 
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U^JIT  4.0  BENCHWORK  -  HAND  TOOLS 

COMPLETION : 

1.  A  file  which  has  parallel  rows  of  teeth  that  cross  one  another 
is  called  a      file. 

2.  When  "rough"  filing,  apply  pressure  only  on  the 


stroke  of  the  file,  to  prevent  dulling  the. teeth. 

3.  A  wrench  which  had  on  solid  jaw  and  one  movable  jaw  is  called 
an   ^wrench. 

4.  A  hole  which  does  not  go  entirely  through  a  workpiece  is 
referred  to  in  the  shop  as  a   hole. 

5.  A  tool  used  to  finish  drilled  holes  accurately  to  size  is 
called  a   . 

6.  The  main  function  of  a   is  to  hold  and  turn 

nutS/  bolts,  cap  screws,  etc. 

7.  The   punch  is  used  to  line  up  holes  in  workpieces. 


MULTIPLE  CHOICE: 

8.     The  strength  of  a  steel  and  its  ability  to  hold  a  cutting 
edge  is  largely  determined  by  the  content  of: 

a.  silicon  Ans.  

b.  sulfur 

c.  carbon 

d.  phosphrous 


9.  High-speed  steel  is  a  corrimon: 

a.  alloy  steel  Ans.  

b.  carbon  steel 

c.  drill  rod 

d.  wrought  iron 

10.  A  right-hand  threaded  fastener  advances  into  a  part  by 
turning  it  in  which  direction? 

a.  Clockwise  Ans.  

b.  Backward 

■ c.  Counterclockwise 
d.  Forward 

11.  Five  marks  on  the  head  of  a  bolt  would  indicate  that  the 
strength  of  the  boltiis: 

a.  low  Ans.  

b.  medium 

c.  high 

d.  very  high 


12.  Which  of  the  following  is  most  conunonly  used  to  position  or 
hold  a  pulley,  gear,  or  collar  to  a  shaft? 

a.  Stud  bolt  Ans.  

b.  .  Castellated  nut 

c.  Thumb  screw 

d.  Set  screw 

13.  What  fastener  is  used  to  prevent  free  rotation  of  a  gear  or 
pulley  on  a  shaft? 

a.  Key  Ans.  

b.  Cotter  pin 

c.  Lock  washer 

d.  Flat  washer 

14.  The  main  difference  between  a  standard  and  a  Phillips  Ijead 
screwdriver  is: 

a.  the  size  of  the  shank  Ans.  

b.  the  length  of  the  shank 

c.  the  shape  of  the  tip 

d.  the  shape  of  the  handle 

15.  The  flat,  cold  chisel  should  have  the  cutting  edge  slightly 
ground  in  which  of  the  following  ways? 

a.  Convex  Ans  ^  

b.  Concave 

c.  Square 

d.  Triangle 

16.  The  part  of  a  chisel  to  watch  while  chipping  is  the: 

a.  head  or  anvil  Ans . 

b .  body 

c.  cutting  edge 

d.  Hammerhead 


17.  The  process  of  scraping  is  used  mainly  to  produce  work 
surfaces  that  are: 

a.  flat  and  smooth  Ans.  

b.  square  and  clean 

c.  even-grained 

d.  spotted 

18.  mill  file  is  which  of  the  following? 

a.  Square 

b.  Milled 

c.  Double  cut 

d.  Single  cut 
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19.  Contersinks  for  tapered  screw  heads  have  an  included  angle  of: 

a.  82  degrees  Ans.  

b.  70  degrees 

c.  60  degrees 
d«    120  degrees 

20.  Twist  drills  for  general-purpose  drilling  have  an  included 
angle  of; 

a.     90  degrees  Ans.  

b      118  degrees 

c.  135  degrees 

d.  187  degrees 


21.  Which  of  the  following  is  recommended  cutting  speed  for  hand 
hacksawing? 

a.  40-50  strokes/minute  Ans.  

b.  60-70  strokes/minute 

c.  70-80  strokes/minute 

d.  80-90  strokes/minute 

22.  Which  of  the  following  hacksaw  blade  teeth  per  inch  is  used 
for  general  purpose  cutting? 

a.  14  teeth/inch  Ans.  

b.  18  teeth/inch 

c.  24  teeth/inch 

d.  32  teeth/inch 

23.  Broches  are  fed  tothe  correct  depth  with: 

a.  rods  Ans.  

b.  pins 

c.  shims 

d.  keys 

24.  Accurate  threads  are  produced  only  when  the  tap  or  die  is 
star  ted : 

a.  at  an  angle  to  the  work  Ans.  

b.  square  with  the  work 

c.  beveled  with  the  work 

d.  countersunk  with  the  work 

25.  '    External  threads  are  'land  cut  with  the  use  of  a: 

a.     tap  Ans.  


b.  die 

c.  threaded  pitch  gage 

d.  countersink 
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UNI^  4.0  BENCHWORK 
PERp|dRMANCE  TESTS: 

1.  Giv^n  a  tool  box  or  set  of  typical  hand  tools  used  in  machine 
shop  benchvock,  manufacturer's  standards  concerning  proper 
use  and  care  of  hand  tools;  demonstrate  how  to  care  for  and 
use  the  hand  tools  to  the  manufacturer's  or  instructor's 
standards . 

PERFORMANCE  RATING  \ 
L  /  1  /  2  /  3  /  4 

2.  Hand  filf^  a  given  workpiece  within  a  tolerrnce  of  +/-  1/64 
.inch  on  j.ractional  dimensions,  +/-  0  .005  inch  on  decimal 
dimensions,  +/-  1  degree  on  angular  dimensions,  or  to  given 
blueprint  specifications. 

PEPFORMA:     "•  RATING 

O/x/2/3/4 

3.  Cut  given  materials  using  a  hacksaw  in  a  giy»^n  time  to  with- 
in 1/32  inch  outside  of  scribed  line  and  according  to  drawing 
or  blueprint. 

PERFORMANCE  RATING 
0/1/2/3/4 

4.  Given  a  blueprint,  drawing,  or  other  information,  and 
measuring  instruments,  arbor  £ress,  and  workplace;   remove  and 
replace  parts  using  the  arbor  pT^^ss.     Correct  tolerance  must 
be  observed.     Parts  must  not  be  damaged.     Performance  must 

be  to  the  instructor's  standards. 

PERFORMANCE  RATING 
0/1/2/3/4 

5.  Given  blueprint  or  drawing,  arbor  press,  workpiece,  broaching 
tools,   and  necessary  equipment;  hand  broach  an  internal  keyway 
within  a  tolerance  of  +/-  0.001  inch  on  decimal  dimensions 

and  +/-  1/64  inch  on  fractional  dimensions  or  to  specifications. 
Performance  must  be  to  the  standards  of  the  instructor. 

PERFQ?<MANCE  RATING 

0/1/2/3/4 

6.  Given  a  workpiece,   bluepr int/drawing/specif icatic^is ,  anC  thu 
necessary  hand  tap,   tools,   and  materials;  cat  rhreads  with  hand 
tap  so  the  worKpiece  will  fit  a  gage  or  matting  screw, 

PERFORMANCE  RATING 

0  /   i  /■   2  /  3/4 
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PERFORMANCE  TESTS: 

7.  Hand  ream  holes  in  a  given  workpiece  to  specifications.  Per- 
formance must  be  to  the  instructor's  standards. 

PERFORMANCE  RATING 

0/1/2/3/4 

8.  Remove  broken  drills  and  taps  usi:.g  bench  hand  tools  so  that 
workpiece  meets  specifications. 

PERFORMANCE  RATING 

0/1/2/3/4 

9.  Remove  damaged/broken  studs/sccew-s/bol ts  from  workpiece  using 
hand  tools  and  restoring  tho  original  tapped  hole  to  speci- 
fications . 

PERFORMANCE  RATING 
0/1/2/3/4 

10.  Given  specifications  and  tools  and  materials,  cut  by  hand  a 
thread  on  the  workpiece.     The  threaded  work  must  be  to  speci- 
fications . 

PERFORMANCE  RATING 
0/1/2/3/4 
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UNIT  5.0 


BASIC  GRINDING 


COMPLETION: 

1.  When  a  grinding  wheel  becomes  dull  it  generates  excessive 

 • 

2.  The  usual  method  for  extracting  material  from  the  eye  is 

3.  If  a  work  piece  is  small  and  soft  or  thin,   instead  of  being 
ground  it  should  be   . 

4.  Fingers  can  easily  be  trapped  if   are  worn. 

5.  If  there  is  any  questions  about  a  grinding  wheel's  soundness, 
it  should  be  tested. 

6.  Off-center  wheels  will  cut  only  the  poir.!:  of  the 


8,     When  you  start  a  grinding  wheel,   it  is  best   to  stand  to  one 


9.     A  safe,   intelligent  worker  does  not  grind  on  the 
of  a  wheel. 


stcne . 


7. 


It  is  not  >.afe  to  have 


on  when  grinding. 


10.  The  water  pot  is  for  the 


of  the  work  piece. 
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UNIT  5.0 


BASIC  GRINDING 


TRUE-FALSE: 
1. 

2. 

3. 

4. 

5. 

6. 
7. 

8. 
9. 

10. 


It  is  considered  an  acceptable  practice  to  grind 
on  the  sides  of  a  grinding  wheel. 

Pliers  are  acceptable  for  holding  a  work  piece  when 
grinding . 

If  the  wheel  passes  t  h  ring  test,   it  is  always  safe 
to  use. 

It  is  safe  practice  to  hold  your  work  piece  with 
a  rag . 

Never  remove  tne  paper  from  the  sides  of  the  grinding 
v'.eel . 

When  grinding,  gently  force  material  into  the  wheel. 

When  sharpening  a  tool  on  the  grinding  wheel,  cool 
the  tool  by  dipping  it  in  water  or  allow  it  to  cool 
in  the  air. 

A  combination  square  can  be  used  to  check  if  the 
face  of  the  grinding  wheel  is  square  with  its  side. 

Before  dressing  the  grinding  wheel,  adjust  the  tool 
rest  on  the  grinder  to  a  point  even  with  the  center 
of  the  wheel. 

A  60-grit  wheel  is  suitable  for  general  tool  sharp- 
ening. 
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UNIT  5.0  *  BASIC  GRINDING 

IDENTIFY: 

DIRECTIONS:     Identify  the  parts  marked  on  the  pedistal  grinder 

illustrated  below.     Spell  the  parts  correctly. 
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UNIT  5.0  BASIC  GRINDING 

MULTIPLE  CHOICE: 

1.  The  tool  rest  should  be  kept  within    of  the  wheel. 

a.  1/32  inch 

b.  1/16  inch 

c.  3/32  inch 

d.  3/8  inch 

2.  Grinding  wheels  generally  rotate  at  speeds  of  . 


a.  30  m.p.h. 

b.  50  m.p.h. 

c .  75  m.p.h . 

d.  60  m.p.h. 

3,  Do  not  use  a  grinding  wheel  that  is  worn  to  less  than 
its  original  diameter. 

a.  3/4 

b.  1/2 

c.  1/4 

d.  80% 

4.  A  grinding  wheel  that  has  become  loaded  should  be   


a.  shaped 

b.  glazed 

c.  dressed 

d.  trued 

5.     Which  is  not  an  a'^rasive  used  in  grinding  wheels: 


a.  Aluminum  oxiie 

b.  Crocus 

c.  Fiber 

d.  Emery 

SHORT  ANSWER: 

1.  Identify  the  difference  between  the  bench  and  pedestal  grinders 

2.  State  the  reason  for  the  left-hand  thread  on   the  left  end  and 
right-hana  thjread  on  the  right  end  of  the  grinder  shaft. 

3.  What  are  the  two  basic  types  of  ai  Jasive  grains  used  ;-o  make 
grinding  wheels? 

4.  State  the  two  reasons  why  it  is  important  to  use  blotters  when 
.T.ounting  a  grinding  wheel. 

5.  What  is  the  first  step  in  grinding  a  screwdriver  blade? 


UNIT  6.0  DRILL  PRESS 

IDENTIFY: 

Identify  the  parts  of  the  drill  press  illustrated  below* 
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UNIT  6.0  DRILL  PRESS 

MULTIPLE  CHOICE: 

1.  The  sleeve  of  a  drill  press: 

a.  holds  the  cutting  tool  Ans., 

b.  rotates  the  spindle 

c.  covers  the  arm 

d.  carries  the  spindle 

2.  The  spindle  of  ^  drill  press: 

a.  never  moves  Ans. 

b.  supports  the  workpiece 

c.  holds  the  cutting  tool 

d.  holds  the  head 


3.  The  purpose  of  the  flutes  is  to: 

a.  lighten  the  drill  Ans.  

b.  reduce  friction 

c.  provide  a  thin  web 

d.  allow  chips  to  escape  from  the  hold 

4.  The  true  diameter  of  a  drill  is  measured  across  the: 

a.  body  clearance  Ans.  

b.  web 

'  c.  margins 

d.  lips 

5.  For  normal  work,   the  included  angle  of  a  drill  point  should 
be: 

a.  59  degrees  Ans.  

b.  118  degrees 

c.  135  degrees 

d.  90  degrees 

6.  A  large  dead  center  will: 

a.  do  a  better  job  Ans.  

b.  reduce  wear 

c.  increase  friction 

d.  reduce  friction 

7.  A  dull  drill  may: 

a.  slide  Ans.  

b.  produce  a  rough  finish 

c.  cut  undersized  holes 

d.  not  rotate 
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UNIT  6.0 


DRILL  PRESS 


MULTIPLE  CHOICE: 

8.  Drill  lip  angle  should  be  checked  with  a: 

a.  center  gauge  Ans.  

b.  plug  gauge 

c.  drill  gauge 

d.  micrometer 

9.  Drills  with  worn  margins: 

a.  can  still  be  used  Ans.  

b.  are  normal 

c.  will  slip  in  the  chuck 

d.  should  be  reground  or  replaced 

10.  If  the  drill  margins  are  worn,  the  drill  will  measure: 

a.  oversize  Ans . 

b.  underside 

c.  full  size 

d.  the  same 

11.  When  using  the  drill  press,  the  most  common  holding  device  is  a: 

a.  strap  Ans.  

b.  C  clamp 

c.  angle  plate 

d.  vise 

12.  Step  blocks  support  one  end  of  a: 

a.  vise  Ans.  

b.  strap 

c.  V  block 

d.  angle  plate 

13.  The  slot  at  the  small  end  of  the  tapered  spindle  hole  holds 
the: 

a.  shank  Ans.  

b.  tang 

c.  sleeve 

d.  key 


14,  A  used  to  remove  toolholding  aevices  from  the 

spindle . 

a.  drill  chuck  '  Ans.  

b.  drill  drift 

c.  drill  socket 

d.  drill  sleeve 
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UNIT  6.0 


DRILL  PRESS 


MULTIPLE  CHOICE: 

15.  Straight  shank  tools  are  most  often  held  in  a: 

a.  socket  Ans. 

b.  drill  chuck 

c.  sleeve 

d.  spindle  hole 

16.  In  drilling,  the  prupose  of  spotting  a  hole  is  to: 

a.  increase  accuracy  Ans. 

b.  eliminate  setups 

c.  reduce  the  drill  load 

d.  save  time 

17.  The  rate  of  speed  for  spotting  should  be: 

a.  automatic,  heavy  feed  Ans. 

b.  automatic,  light  feed 

c.  hand,  heavy  feed  ^ 

d.  hand,  light  feed 

18.  The  most  important  step  in  drilling  is: 

I 

a.  layout  Ans. 

b.  spotting 

c.  setup 

d.  drilling 

19.  Most  drill  failures  result  from: 

a.  too  much  feed  Ans. 

b.  too  much  speed 

c.  poor  tool  condition 

d.  hard  material 

20.  Too  much  speed  will: 

a.  dull  tool  edges  Ans. 

b.  clog  flutes 

c.  cause  stress 

d.  produce  heavy  chips 

21.  Too  much  feed  will: 

a.  prevent  the  drill  from  cutting  the  work  Ans. 

b.  produce  and  oversize  hole 

c.  clot  the  flutes 

d.  break  the  outer  corners 
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UNIT  6.0 

MULTIPLE  CHOICE: 


DRILL  PRESS 


22.  A  rough  hole  is  the  result  of: 

a.  too  much  speed 

b.  too  much  feed 

c.  both  a  and  b 

d.  neither  a  or  b 

23.  Chipped  cutting  edges  result  from: 

a.  too  much  speed  A^^s 

b.  insufficient  feed 

c.  insufficient  lip  clearance 

d.  too  much  lip  clearance 

24.  An  82  degree  countersink  is  mainly  used  for: 

a.  burr  removal 

b.  center  reaming 

c.  beveling  a  hole  to  be  tapped 

25.  A  60  degree  countersink  is  used  mainly  for: 

a.  burr  removal 

b.  center  reaming 

c.  beveling  a  hole  to  be  tapped 

d.  flathead  screws 
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UNIT  6.0  DRILL  BIT  SPEEDS 

CALCULATE  THE  PROPER  RPM  FOR  THE  FOLLOWING  HOLE  SIZE  AND  .MATERIAL 
COMBINATIONS.     USING  THE  FORMULA:  _  sfm  x  12  ^^=3.14 

DRILL  RPM 


MATERIAL 

DRILL  Sli^E 

1. 

Low-carbon  steel 

1/2" 

2. 

Cast  iron,  soft  gray 

1/4" 

3. 

Brass 

9/16" 

4. 

Slate 

'  1/4" 

5. 

Bronze 

5/8" 

.  6. 

Low-carbon  steel 

5/16" 

7. 

Medium-carbon  steel 

5/16" 

8. 

Alloy  steel 

1/2" 

9. 

Bakelite 

3/16" 

10. 

Wood 

3/8" 

CALCULATE  THE  PROPER  RPM  FOR  THE  FOLLOW 
CUT  FORMULA:                  .  4  x  sfm 

11. 

Low-carbon  steel 

1/2" 

12. 

Cast  iron,  soft  gray 

1/4" 

13. 

Brass 

9/16" 

14. 

Slate 

1/4" 

15. 

Bronze 

5/8" 

16. 

Low-carbon  steel 

5/16" 

17. 

Medium-carbon  steel 

5/16" 

18  . 

Alloy  steel 

1/2" 

19. 

Bakelite 

3/16" 

2U. 

Wood 

3/8" 
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UNIT  6.0  DRILL  PRESSES 

COMPLETION: 

1.    The  operation  of  providing  a  recess  at  the  top  of  a  drilled 
hole  for  a  flat-head  machine  screw  is  called  


2.  The  operation  of  providing  a  recess  for  the  head  of  a  fillister 
head  screw  is  called   . 

3.  A  tool  used  to  finish  drilled  holes  to  exact  size  is  called 
a   

4.  The  operation  fo  providing  a  smooth  seat  or  bearing  surface 
around  a  previously  drilled  hole  for  a  washer  or  nut  is 
called   . 

5.  Reamed  foles  i^nst  be  drilled   inch  less  than  the 

reamed  size . specif ied  on  the  drawing. 


PERFORMANCE  TEST: 

Given  a  drill  press,  assortment  of  drill  bits,  necessary  tools  and 
materials,  layout,  and  workpiece;  select  the  proper  bits  for  the 
job  and  drill  the  workpiece  to  print  specifications.    The  process 
and  product  must  meet  the  instructor's  standards. 

PERFORMANCE  RATING 

0/1/2/3/4 
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UNIT  7.0 
IDENTIFY: 


POWER  SAWS 


1.     Identify  the  parts  on  the  metal  cutting  band  \aw  illustrated 
below.    '  1. 


2. 


3. 


Identify  the  part'j  on  the  m^ta: 
below. 


cuttiag  band  saw  illustrated 
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UNIT  7.0  POWER  SAWS 

COMPLETION; 

1.  When  laying  out  the  contours  of  a  part  for  sawing,  it  is 

advisable  to  the 

layout  line,  as  thc>  layout  line  may  rub  off. 

2.  The  wearing  of  is  always 

advisable  when  operating  a  band  saw. 

3.  When  band  sawing  a  pari    to  a  contoured' layout  line  and  a 

filed  finish  is  required,  the  saw  cut  should  be  made   

 outside  of  the  layout  line. 

4.  When  welding  saw  blades,   the  overlaping  of  the  saw  blade 
ends  Ccn  be  prevented  by  proper   adjustment. 

5.  Band  sawing  parts  to  some  irregular  shape  or  form  following 
a  layout  line  is  called  sawing. 

6.  Starting  holes  which  are  used  when  band  sawing  holes  in  piece 

parts,  should  always  be  drilled   to  the 

layout  line  for  the  hole. 

7.  Band  sawing  a  multiple  number  of  piece  parts  from  sheet  stock 
is  referred  to  as  sawing. 

8.  A  power  saw  with  a  reciprocating  cutting  motion  is  called 
a  power  . 

9.  Contoured  or  cui'ved  cuts  can  only  be  performed  on  ^  

type  band  saw  machines. 

10.  To  eliminate  the  brittleness  which  occurs  due  to  the  welding 
of  a  band  saw,   the  we.)  d  must  be  . 
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UNIT  7.0  POWER  SAWS 

SHORT  AUSWtR: 

1.     State  the  teason  why  the  band  saw  blade  must  be  clean  of  oil 
before  butt  welding. 


2.     After  the  blade  is  welded,  state  the  two  additional  steps 
that  must  be  done  before  using  t*^e  blade. 


3.     State  the  four  main  advantages  of  the  metal-cutting  band  saw, 


4.     State  the  two  methods  of  changing  speed  on  power  saws. 


5.     Give  one  correct  reason  for  using  a  cutting  fluid  when  band 
sawing . 


PERFORMANCE  TEST: 

Given  a  vertical  band  saw  with  blade  installed,  workpiece,  print 
or  specifications,   and  all  materials  needed;  saw  the  workpiece 
according  to  specifications/plans.     Layout  must  be  properly  accom- 
plished and  work  must  meet+he^  instructor's  standards. 
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UNIT  8.0  ENGINE  LATHE 

COMPLETION: 

1.  The  unit  of  a  lathe  which  houses  the  lathe  spindle  and  control 
levers  for  speed  selection  is  called  a   . 

2.  When  drilling  work  on  a  lathe,  mount  the  drill  in  the  spindle 
of  the   . 

3.  When  mounting  any  large  or  heavy  chuck  on  the  lathe  spindle, 
it  should  be  supported  or  held  in  a   


on  the  lathe  bed  until  it  is  secure  on  the  spindle. 

4.  Lathe  work  which  can  not  be  held  in  a  lathe  check  can  be 
clamped  to  a  mounted  on  the  headstock  spindle. 

5.  To  take  up  wear  on  the  cross  slide  of  compound  rest,  the 
adjustable   ^must  be  tightened. 

6.  Ti:e  angle  on  the  face  of  top  surface  of  a  tool  which  slants 
I'rom  the  side  cutting  edge  is  called  a  angle 

7.  The  angles  ground  into  the  sidea  of  lathe  tools  are  called 
relief  or   angles 

8.  A  round-nose  tools  ground  with  no   rake  can  be 

used  as  a  right-  or  left-hand  tool. 

9.  To  sheck  accurately  if  stock  is  centered  in  a  four-jaw  chick, 
a   is  used. 

10.  Work  which  can  not  be  checJ^«J-.  because  of  its  shape  can  be 
mounted  on  a   for  facing. 

11.  The  diameter  of  a  finish  turned  shaft  must  be  checked  for  size 
with  a   . 

12.  For  a  turning  operation,  the  tool  bit  should  be  set  slightly 
 the  center  of  the  stock. 

13.  The  preferred  chuck  for  mounting  small  cylindrical  work  to  be 
turned  is  the  chuck. 

14.  When  cutting  off  work,   the  lathe   must  be  locked 

to  the  lathe  bed. 

15.  The  preferred  chuck  tor  mounting  small  cylindrical  work  to  be 
tucned  is  the    chuck . 

16.  Tailstock  centers  which  do  not  revolve  with  the  workpiece  are 
referred  to  as   centers. 
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17.     A  device  which  1.-^  fastened  to  the  headstock  end  of  a  workpiece 
when  work  is  turned  between  centers  is  called  a  • 


18.  Workpieces  provided  with  a  reamed  hole  are  mounted  on  a  tapered 
 for  turning  between  centers. 

19.  The  dovetail  surfaces  of  the  compound  rest,   the  carriage,  and 

the  cross  slides  are  provided  with  adjustable   

to  take  up  wear. 

20.  The  ground  point  of  a  Unified  of  V-threading  tool  muse  be 
checked  for  accuracy  with  a    


21.  The  operation  of  producing  and  accurately  sized  hole  in  a  lathe 
using  a  tool  bit  is  called  a  . 

22.  The  width  of  the  tool  bit  point  for  cutting  a 


thread  should  be  ground  to  1/2  the  pitch  of  the  thread. 

23.  Drill  chucks  when  used  for  drilling  operations  in  a  lathe  are 
mounted  in  the   spindle. 

24.  A  ^  is  used  to  support 

long,  s.lender,  cylindrical  workpieces  and  is  attached  directly 
to  the  ways  of  the  lathe  bed. 

25.  The  process  of  checking  the  surface  of  a  piece  of  work  by 
rolling  depressions  into  it  is  called   
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UNIT  8.0 
IDENTIFY: 


ENGINE  LATHE 


1, 


2. 


The  gauge  shown  in  this  illustration  is  used  to  check  the  point 
angle  of  tool  bits  for  cutting:   


a.  square  threads 

b.  Unified  threads 

c.  Acme  threads 

d.  worm  threads 


Print  the  letter  from  the  illustration  next  to  the  thread  term 
which  it  represents. 

 pitch 

 thread  depth 

  hread  crest 

 root 

 thread  angle 

 minor  diameter 

 major  diameter 

 pitch  diameter 


3.     Write  the  name  of  the  two  work  holding  devices  which  are  used 
when  turning  or  facing  work  between  lathe  centers. 


B 
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4,     Write  the  correct  letter  which  corresponds  to  each  tool  bit  angle 
named  below. 


Letter 
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Angle 

back  rake  angle 
side  clearance  angle 
side  rake  angle 
front  clearance  angle 
end  cutting -edge  angle 
side  cutting-edge  angle 


UNIT  8.0  ENGINE  LATHE 

MULTIPLE  CHOICE: 

1.  Parts  having  a  square  or  irregular  shape  to  be  machined  on  a 
lathe  can  only  be  mounted  in: 

a.  universal  chucks  Ans.  

b.  independent  chucks 

c.  collet  chucks 

d.  cam  lock  chucks 

2.  Which  one  of  the  following  lathe  parts  is  not  provided  with  a 
power  feed? 

a.  carriage  Ans.  

b.  compound  rest 

c.  cross  slide' 

3.  To  refinish  the  points  of  lathe  centers  which  have  become 
worn,  grind  them  to  an  included  angle  of: 

a.  30  degrees  Ans.  

b.  .   60  degrees 

c.  90  degrees 

d.  82  degrees 

4.  Angles  which  are  ground  on  the  top  surfaces  or  face  of  a  lathe 
tool  bit  and  which  slant  downward  from  the  side  cutting  edge 
of  the  tool  are  called: 

a.  positive  side  rake  angles  Ans.  

b.  negative  side  rake  angles 

c.  side  clearance  angles 

d.  end  ci tt ing-edge  angle's 


5.  Chatter  in  lathe  work  which  produces  a  rough  surface  finish, 
can  be  prevented  in  some  cases  by  regrinding  the  tool  bit  to: 

a.  increase  the  side  cutting-edge  angle  Ans.  

b.  reduce  the  back  rake  angle 

c.  increase  the  side  clearance  angle 

d.  reduce  the  side  cutting-edge  angle 

6.  Lathe  tool  bits  made  of  straight  tungsten  carbide  are  noted 
for  their  ability  to  resist: 

a.  catering  Ans.  

b.  galling 

c.  wear 

d.  shipping 
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7.  When  straight  turning  a  shaft  mounted  between  lathe  centers: 

Ans.  

a.  set  the  coinpound  parallel  to  the  work  axis 

b.  use  a  lubricant 

c.  set  the  tool  bit  slightly  above  the  work  C3nterline 

d.  set  the  tool  bit  below  the  work  centerlinc 

8.  A  single  thread  screw  having  a  pitch  of  10  has: 

a.  8  threads/inch  Ai.s.   

b.  10  threads/inch 

c.  9  threads/inch 

d.  6  threads/inch 

9.  The  tool  bit  used  in  cutting  an  Acme  thread  must  be  ground  to 
an  angle  of: 

a.  30  degrees  Ans.  

b.  29  degrees 

c.  14.5  degrees 

d.  60  degrees 

10.  A  good  lubricant  to  use  in  thread-cutting  operations  is: 

a.  graphite  Ans.  

b.  white  lead 

c.  mineral  oil 

d.  water  soluble  oil 

11.  What  would  be  the  finish  depth  of  a  square  thread  having  a  pitch 
of  1/8  inch? 

a.  1/2  inch  Ans . 

b.  1/8  inch 

c.  1/16  inch 

d.  3/32  inch 


12.  Short  or  sharp  angled  tapers  are  machined  using: 

a.  a  taper  attachment  Ans.  

b.  the  compound  rest 

c.  the  tailstock  setover  method 

13.  When  an  internal  right-hand  unified  thread  is  being  cut,  the 
lathe  compound  is  set: 

a.     parallel  to  the  work  axis  •  Ans.   


b.  29  degrees  to  the  left  of  the  cross-slide  centerlines 

c.  90  degrees  ot  the  work  axis 

d.  29  degrees  to  the  right  of  the  cross-slide  centerlines 
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14.  Of  the  following  factors  listed,  which  one  must  be  considered 
in  determining  the  proper  grade  of  carbide  tool  to  use? 

a.  the  type  of  operation  to  be  done  Ans.  

b.  the  type  of  material  to  be  machined 

c.  the  finish  requirements  of  the  machined  part 

d.  the  speeds  to  be  used  in  turning  the  part 

15.  The  lead  of  a  double- thread  screw  having  8  threads  per  inch 
is: 

a.  .125  Ans.  

b.  .250 

c.  .110 

d.  .0625 
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UNIT  8.0  COMPUTE  LATHE  RPM 

USING  THE  RPM  FORMULA,  COMPUTE  THE  CORRECT  RPM  FOR  THE  PROBLEMS: 

the  rpm  formula  is:       rpm  -  j^?^„^  nri  is  3.14 

NOTE:     Kound  your  answer  ot  the  nearest  revolution  per  minute. 

1.  What  rpm  should  be  used  for  a  heavy  cut  of  lOO  fpm  on  a  piece 
of  low-carbon  steel  of  1/2"  dia.? 

2.  What  rpm"  should  be  used  for  a  finish  cut  of  260  fpm  on  a  piece 
of  low-carbon  steel  of  2"  dia.? 

3.  What  fpm  should  be  used  for  a  heavy  cut  of  80  fpm  on  a  piece 
of  Cast  iron  of  6"  dia.? 

4.  What  rpm  should  be  used  for  a  heavy  cut  of  125  fpm  on  a  piece 
of  aluminum  of  4"  dia.? 

5.  What  rpm  should  be  used  for  a  finish  cut  of  135  fpm  on  a  piece 
of  cast  iron  of  10"  dia.? 

b.     What  rpm  should  be  used  for  a  rough  cut  of  175  fpm  on  a  piece 
of  brass  of  10"  dia.? 

* 

7.  What  rpm  should  be  used  to  make  a  heavy  cut  of  80  fpm  on  a  piece 
of  high-carbon  steel  of  3"  dia.?  * 

8.  What  rpm  should  be  used  for  a  finish  cut  of  225  fpm  on  a  piece 
of  medium-carbon  steel  of  3/4"  dia.? 

9.  What  rpm  should  be  used  for  a  finish  cut  of  300  fpm  on  a  piece 
of  aluminum  of  24"  dia.? 

10.     What  rpm  should  be  used  to  make  a  rough  cut  of  125  fpm  on  a 
piece  of  aluminum  of  8  1/2"  in  dia.? 
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UNIT  8.0 


ENGINE  LATHE 


PERFORMANCE  TEST^: 

1.  (Mount  Workpiece  between  Centers)  Given' an  engine  lathe,  pre-cut 
cylindrical  stock  with  scri'Ded  centers,  a  faceplate  and  dog, 
combination  drill  and  countersink,  detail  drawings,  specifica- 
tions, and  the  necessary  tools,  materials,  and  equipment; 
center  drill  the  workpiece  and  mount  it  between  the  centers. 

The  workpiece  must  be  center  drilled  to  specifications  with  a 
tolerance  of  +/-  0.005  inches  for  location,  diameter,  and  depth. 
The  workpice  must  be  mounted  with  the  soft  center  in  the  live 
(headstock)  center  and  the  hardened  center  in  the  dead  (tail- 
stock)  center  to  specifications.  The  tailstock  must  be 
fastened  securely  with  room  for  the  saddle  and  the  tool  block 
to  operate. 

PERFORMANCE  RATING 
0/1/2/3/4 

2.  (Turn  a  Workpiece  to  Dimensions)  Given  an  engine  lathe,  cylin- 
drical stock,  a  detail  drawing  that  requires  various  diameters, 
toolholder  and  bits,  and  the  necessary  tools,  measuring  in- 
struments, and  materials;   turn  the  wrokpiece  to  dimensions. 

•   The  diameters  and  dimensions  must  meet  specifications  with  a 
tolerance  of  +/-.  0.005  inch. 

PERFORMANCE  RATING 
0/1/2/3/4 

3.  (Knurl  a  Workpiece)  Given  an  engine  lathe,  cylindrical  stock, 
a  detail  drawing  of  a  knurled  part,  knurling  specifications, 
diamond  and  straight  knurling  tools,  and  the  necessary  tools, 
measuring  instruments,  and  materials;  knurl  the  workpiece  to 
specifications  using  course,  medium,  and  fine  rollers  as 
required.     The  knurl  must  meet  specifications  with  a  tolerance 
of  +/-  1/64  inch. 

PERFORMANCE  RATING 
0/1/2/3/4 

4.  (Drill  Holes  wi-th  Lathe)  Given  an  engine  lathe,  cylindrical 
parts,  a  dstail  drawing  of  parts  to  be  drilled,  drilling 
specifications,  a  drill  chuck  and  drill  bits,  and  the  necessary 
tools,  measuring  instruments,  and  materials;  drill  holes  in  the 
parts  using  the  lathe  tailstock.     The  holes  must  be  drilled  to 
specifications  with  a  tolerance  of  +/-  .003  inch  for  location, 
-I-.002  inch  for.  diameter,  and  +/-  1/64  inch  for  depth. 

-.000  inch 

PERFORMANCE  RATING 
0/1/2/3/4 
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(Machine  External  Chamfer)  Provided  with  an  engine  lathe, 
cylindrical  stock,  a  detail  drawing  that  requires  an  external 
chamfer,  toolholder  and  bits,  and  the  necessary  tools,  mea- 
suring instruments,  and  materials;  machine  an  external 
chamfer  on  the  stock.     The  chamfer  must  be  machined  to  speci- 
fications with  a  tolerance  of  +/-  .0005  inches. 

PERFORMANCE  RATING 
0  /  1  /  2  /  3  /  4 

(Part  workpiece)  Provided  with  an  engine  lathe,  culindrical 
workpieces  requiring  parting,  detail  drawings,  parting 
specifications,  toolholder  and  parting  tools,  and  the 
necessary; tools,  measuring  instruments,  and  the  materials; 
part  the  workpieces  to  specifications  witi;  a  tolerancb  of 
V-  1/64  inch. 

PERFORMANCE  RATING 
0/1/2/3/4 

(Grind  Workpiece  with  Tool  Post  Grinder)  Provided  with 
blueprint,  workpiece,,  lathe  and  accessorips  including  tool 
post  grinder;  grind  workpiece  with  tool  post  grinder  to 
specifications  with  a  tolerance  of  +/-  0.0005  inches. 

PERFORMANCE  RATING 
0/1/2/3/4 

(Cut  Grooves  or  Recesses)  Given  an  engine  lathe,  cylindrical 
stock,  a  detail  drawing  that  requires  several  recesses  or 
grooves  (v-shaped,  square,  and  round),  groove  or  neck  speci- 
fications, toolholder  and  tool  bits,  and  the  necessary  tools, 
measuring  instruments,  and  materials;  turn  the  grooves  or 
necks  specified  for  the  stock  with  a  tolerance  of  +/-  ,005 
inches , 

PERFORMANCE  RATING 
b/1/2/3/4 

(Machine  External  Taper)  Provided  with  and  engine  lathe, 
workpiece,  detail  drawing  requiring  external  taper,  tapering 
attachment,  taper  specifications,  toolholder  and  tool  bits, 
and  the  necessary  hand  tools,  meajuring  instruments,  and 
materials;  machine  external  taper  using  tailstock  setover 
method  of  the  tapering  attachment.     The  taper  must  be  machined 
to  specifications  with  a  tolerance  of  .001  inches  per  4' 
inches. 

PERFORMANCE  RATING 
0/1/2/3/4 
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(Set  Up  Lathe  for  Threading  Operation)  Given  the 
requirement  for  various  threading  operations  on  the  engine 
lathe,  a  faceplate  and  dogs,  a  universal  or  independent 
chuck,  pre-cut  cylindrical  stock,  toolholder,  and  single 
point  toll  bits,  and  the  necessary  hand  tools,  measuring 
instruments,  and  materials;  set  up  the  engine  lath-^  for 
threading  operations.    All  components  must  be  mechanically 
secure.    The  tool  bit  must  be  secured  in  tha  toolholder 
and  set  square  with  the  workpiece.     The  thread  chasing  dial 
must  be  positioned  for  secified  threading  operations  inclu- 
ding even,  odd,  and  fractional  divisions.    The  end  of  each 
workpiece  must  be  chamfered  with  the  side  of  the  threading 
tool  to  .005  inches  below  minor  diameter  of  the  thread. 

PERFORMANCE  RATING  . 
0/1/2/3/4 
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UNIT  9.0  MILLING  MACHINE 

COMPLETION: 

1.  To  prevent  springing  the  arbor  of  a  horizontal  milling 
machine,  the  arboc  nut  should  be  tightened  until  the 
   is  in  place. 

2.  The  position  or  the   is  what  classifies  a  milling 

machine  as  being  h  orizontal  or  vertical. 

r 

3.  The  depth  of  cut  in  horizontal  milling  operations  is  ob- 
tained by  raising  the  which  supports  the 

table  saddle. 

4.  The  feed  screws  of  a  milling  machine  table  are  provided  with. 

dials  to  permit  accurate  positioning  of  the 

table . 

5.  T*"a  attachment  used  on  milling  machines  for  indexing  is 
called  a   


6.  The  first  step  in  calculating  the  ^'correct  indexing  needed 

for  a  specific  job  is  to  divide  the  constant  

by  the  number  of  divisions  required. 

7.  The  cutters  designed  for  straddle  milling  operations  are 
called   


8.  The  cutting  action  of  a    milling  cutter  is 

the  same  as  an  end  mill  cutter. 

9.  In  horizontal  milling  operations,  the  feed  is 
used  to  move  the  workpiece  into  or  away  from  the  cutter. 

10.  A  style  "C"  arbor  must  be  used  for  mounting   - 

  mill  cutters. 


11    A  quick  and  accurate  way  to  mill  a  perfect  square  on  the  end 
of  a  round  shaft  is  to  mount  the  shaft  in  a 

>  so  the  shaft  can  be  indexed. 


12.  The  accurate  spacing  of  teeth  in  a  gear  blank  requires  the 
use  of  a      . 


13.  The  cutting  of  helical  gears  requires  the  use  of  a   

  milling  machine. 

14.  A  gear  *-.ooth  vernier  caliper  is  used  to  measure  the   

and  chordal  thickness  of  gear  teetn. 

15.  It  is  important  in  milling  a  helical  gear  to  center  the 

 over  the  mandrel  before  the  table  is  set  to 

the  helix  angle. 


UNIT  9-0  MILLING  MACHINES 

MULTIPLE  CHOICE; 

1.  To  index  work  mounted  on  a  dividing  head  one  complete  turn, 
the  index  crank  must  be  turned: 

a.  forty  complete  turns  Ans. 

b.  twenty  complete  turns 

c.  ten  complete  turns 

2.  The  number  of  index  crank. turns  needed  after  each  cut  to 
mill  eight  equally  spaced  slots  in  a  round  shaft  is: 

a.  four  Ans.  

b.  seven 

c.  five 

3.  Only  a  universal  dividing  head  can  be  used  to  perform  a 
milling  operation  by: 

a.  plain  indexing  Ans.  

b.  direct  indexing 

c.  differential  indexing 

4.  When  indexing  work  by  degrees,  or.e  complete  turn  of  the  index 
crank  will  turn  the  workpiece: 

a.  9  degrees  Ans.  

b.  15  degrees 

c.  7  degrees 


5.  Because  the  hard  scale  will  dull  the  cutter  teeth,   the  climb 
cutting  method  of  cutter  rotation  should  never  be  used  when 
milling: 

a.  tool  steel  Ans.  

b.  magnesium 

c.  cast  iron 

6.  The  measuremnt  from  center  to  center  of  adjacent  gear  teeth 
taken  on  the  arc  of  the  pitch  circle,  is  called  the: 

a.  circular  pitch  Ans.  

b.  chordal  pitch 

c.  diametral  pitch 

7.  The  tooth  addendum  of  a  gear  having  a  diametral  pitch  of  4 
is : 

a.  .250  Ans.  

b.  .125 

c .  .15  6 
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What  would  be  the  proper  number  of  form  cutter  to  use  in 
milling  a  gear  with  36  teeth? 

a.  No.  6  cutter  *  Ans.  

b.  No.  3  cutter 
'c.    No.  5  cutter 

9.     Helical  milling  operations  can  be  performed  only  on  a: 

a.  plain  horizontal  milling  machine  Ans.  

b.  vertical  milling  machine 
c«    universal  milling  machine 

10.     The  circumference  of  the  gear  blank  must  be  divided  by  the 
lead  of  the  helix  in  helical  milling  to  determine  the: 

a.  angle  setting  of  machine  table  Ans.  

b.  proper  speed  use 

c.  proper  feed  and  depth  of  cut  needed 
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UNIT  9.0 


MILLING  MACHINE 


PERFORMANCE  TESTS: 

1.  (Align  Workpiece,  Mill  Head,  Machine  Attachemtns,  and 
Fixture)  Given  the  milling  machine,  vise,  attachments, 
clamping  bolts,  wrench,  measuring  instruments,  mallet, 
squire,  workpiece,  blueprint/drawing/specifications  for 
•;-.ask,  and  other  materials  needed;  align  vise,  maciine 
attachments,  mill  head,  and  workpiece  to  specifications 
acceptable  in  the  local  machining  industry  and  to  the 
instructor . 

PERFORMANCE . RATING 
0/1/2/3/4 

2.  (Calculate  Cutting  Speeds  and  Feeds  for  Milling  Machine 
Work)  Given  a  milling  machine  and  accessories,  workstock, 
work  assignment,  and  the  necessary  tools  and  materials; 
select  proper  cutter  and  attachment,  calculate  speed  and  feed, 
and  install  the  cutter.     Performance  must  conform  to  the 
Machinery's  Handbook. 

PERFORMANCE  RATING 
0/1/2/3/4 

3.  (Face  Mill  Workpiece)  Given  a  milling  machine  with  workpiece 
mounted  in  a  jig,  detail  drawing  or  blueprint,   facing  speci- 
fications, an  assortment  of  arbors,  collars,  and  milling 
cutters,  and  the  necessary  hand  tools,  measuring  instruments, 
and  materials;  face  mill  the  workpiece  to  specifications  to 

a  tolerance  of  +/-  .001  inches.     Finished  work  must  be 
smooth  without  gouges  or  marks. 

PERFORMANCE  RATING 
0/1/2/3/4 

4.  (Perform  Keyseating  and  T-Slot  Milling  Operation)  Given 
milling  machine,  blueprint-drawing,  specifications,  work- 
piece  and  precision  measuring  instruments,  and  necessary 
tools  and  materials;  machine  a  Woodruff  keyway  (seat) 

in  the  workpiece  with  a  tolerance  of  +/-  ,005  inshes  to 
specifications   (+/-  1/64  inch  fraction  dimensiorVs)  . 

f 

PERFORMANCE  RATING 
0/1/2/3/4 


(Perform  Indexing  Operations)  Given  milling  machine,  index- 
ing or  dividing  head,  rectangular  or  cylindrical  stock, 
detail  drawing  that  requires  equally  spaced  slots  milled 
in  workpiece,  milling  specifications,  assortment  of  milling 
cutters  and  holders,  and  the  necessary  hand  toolS/  attach- 
ments, measuring  instruments,  and  materials;  mill  slots  to 
specif iccJtions  +/-  .002  inch  for  location  and  +/-  .001  inch 
for  width  and  depth.     Performance  and  product  must  be  to  the 
standards  of  the  instructor. 

PERFORMANCE  RATING 
0/1/2/3/4 

(Mill  a  Gear  Rack)  Given  the  milling  machine,  drawing,  speci- 
fications, workpiece,  machine  accessories  and  cutters,  and 
necessary  tools,  measuring  instruments,  and  materials;  mill 
a  gear  rack  to  specifications,   tolerance  of  "zero"  to  .002 
inches.     Performance  and  product  must  meet  instructor's 
standards . 

PERFORMANCE  RATING 
0/1/2/3/4 

(Machine  a  Spur  Gear)  Given  a  detail  drawing  ,  a  precut 
workpiece,  hand  tools,  precision  measuring  instruments,  and 
the  necessary  machine  tools,  accessories,  attachments,  and 
materials;  machine  a  spur  gear.    The  gear  must  meet  the  sped' 
fications  of  the  drawing  with  a  tolerance  of  +/-  .002  inches 
for  pitch  diameter  anc/  dimensions.     Performance  and  product 
must  be  to  the  instructor's  standards. 

PERFORMANCE  RATING 
0/1/2/3/4 
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UNIJ  11.0  TURRET  LATHE 

COMPLETION: 

1.  Stock  to  be  machined  on  bar-type  turret  lathes  is  held  or 
gripped  in   chucks. 

2.  Turret  lathes  so  contructed  that  turning  cuts  are  made  by 
moving  the  saddle  along  the  bedways  of  the  machine  are 
classified  as   type  machines. 

3.  A  tool  which  is  mounted  in  the  hexagon  turret  for  taking 
heavy  turning  cuts  at  high  speeds  is  called  a   


4.  A  drill  having  flat  sided  and  two  cutting  edges  for  drill- 
ing large  holes  is  called  a   drill. 

5.  When  reaming  holes  with  sloid  reamers,  mount  iVie  reamer  in 
a   holder. 

6.  The  use  of  a    tap  when  large  holes  are 

being  threaded  eliminates  having  to  reverse  the  rotation  of 
the  lathe  spindle  when  withdrawing  the  tap  from  the  hole. 

7.  When  work  from  the  hexagon  turret  is  being  bored,  the 
boring  bar  holding  the  tool  bit  must  be  mounted  in. a 


8.  On  a  single-spindle  screw  machines,  itock  cutoff  operations 
normally  are  performed  from  the   tool  side. 

9.  Automatic  Turret  lathes  capable  of  producing  identical 
precision  turned  parts  in  large  quanities  are  classified 
as  machines . 

10.  The  typical  tolerance  obtained  in  turning  operations  on 
automatic  crew  machines  is  plus  and  minus   . 
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UNIT  11,0  TURRET  LATHE 

MULTIPLE  CHOICE: 

1.  Taper  turning  on  a  turret  lathe  requires  the  use  of  a  taper 
attachment.    The  turning  cut  is  then  taken  from  the: 

a.  square  turret  Ans.  

b.  hexagon  turret 

c.  vertical  tool  side 

d.  rear  tool  post 

2.  On  bar-type  turret  lathes,  work  to  be  machined  is  gripped 
or  held  by: 

a.  collet  chucks  Ans.  

b.  universal  chucks 

c.  faceplates 

d.  independent  chucks 

3.  Turret  lathes  on  which  long  turning  cuts  are  made  by  move- 
ment of  the  saddle  along  bedways  of  the  mchine  are  classi- 
fied as: 

a.  sadlle-type  turret  lathes  Ans.  

b.  ram-type  machines 

c.  carriage-type  machines 

d.  automatic  scr'SW  machines 

4.  Internal  tapers  are  checked  for  accuracy  usin^  a: 

a.  micrometer  Ans. 

b.  telescopic  gage 

c.  taper  plug  gage 

d.  socket  gage 

5.  Short  or  sharp  angled  tapers  are  machined  using: 

a.  a  taper  attachment  Ans.  

b.  the  compound  rest 

c.  the  tailstock  setover  method 

d.  a  form  tool  ground  to  the  caper  angle 
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UNIT  12. 0'"  SURFACE  GRINDING 

COMPLETION: 

1.  The  grinder  which  is  used  to  produce  flat  ground  surfaces 
is  called  a   grinder. 

2.  The  depth  of  cut  on  a  surface  grinder  is  regulated  by 
raising  or  lowering  the  . 

3.  Most  surface  grinders  are  provided  with  a   

chuck  for  holding  the  work  to  be  ground. 

4.  The  ty^e  of  grinding  which  involves  feeding  the  grinding 
wheel  into  the  workpiece  is  called  . 

5.  The  operation  of  sharpening  a  grinding  wheel  is  called 
wheel 


MULTIPLE  CHOICE: 

6.  The  grinding  wheels  employed  in  surface  grinding  operations 
are  classified  as: 

a.  plain  grinding  wheels  Ans.__  

b.  cup  wheels 

c.  dished  or  saucer  wheels 

7.  Grinding  machines  equipped  with  rotating  worktables  are 
classified  as: 

a.  tool  or  cutter  grinders  Ans.  

b.  cylindrical  grinders 

c.  surface  grinders 

SHORT  ANSWER: 

8.  Name  three  conditions  which  indicate  that  a  grinding  wheel 
requires  dressing. 


9.     List  an  advantage  and  disadvantage  of  dry  grinding.  Answers 
must  agree  with  textbooks  or  be  acceptable  to  instructor. 


10.    When  should  wet  grinding  be  used? 
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11.  Why  is  surface  finish  so  important  in  industrial  applica- 
tions? 

12.  What  unit  of  measurement  is  used  to  indicate  surface  finish? 

13.  What  two  types  of  tables  are  found  on  surface  grinders? 

14.  What  factors  determine  the  method  of  hold  a  workpiece  for 
grinding? 

15.  Why  is  it  important  that  the  burrs  be  removed  from  the  work- 
piece  and  the  chuck  face  prior  to  grinding? 

16.  What  two  factors  are  important  when  properly  grinding  a 
flat  surface? 

17.  When  is  it  necessary  to  balance  a  grinding  wheel? 

18.  What  crossfeed  should  be  used  when  grinding  a  fait  surface? 

19.  Why  is  the  table  speed  reduced  when  taking  a  roughing  cut? 

20.  List  the  procedures  for  taking  a  finishing  cut  on  the 
workpiece  when  grinding  a  flat  surface? 
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UNIT  12.0 


SURFACE  GRINDING 


PERFORMANCE  TEST: 

1.    Given  a  horizontal  spindle  surface  grinder,  operator's 

instructions,  set  up  specifications,  workpieces  requiring 
flat  surfaces  machined  to  a  surface  expressed  in  micro- 
inches,  dimensioned  blueprints  or  drawings,  grinding  speci- 
fications, grinding  wheels,  magnetic  chuck,  and  the  necessary 
hand  tools,  measuring  instruments,  and  materials;  set  up  the 
surface  grinder  for  flat  surfacing  operations  and  grind 
the  flat  surfaces  to  specifications  with  a  tolerance  of  32- 
125  micro-inches.    Performance  process  and  porduct  must  meet 
the  instructor's  standards. 


PERFORMANCE  RATING 
0/1/2/3/4 
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UNIT  13.0 


SHAPER 


COMPLETION: 


1. 

2. 
3. 
4. 

5. 
6. 
7. 

8. 

9. 

a 


So  that  the  depth  of  any  cut  can  be  accurately  determined, 

the  tool  head  feed  screw  is  equipped  with  a   

collar  graduated  in  thousandths  of  an  inch. 

To  properly  seat  work  in  a  shaper  vise  for  machining,  the 
work  should  be  supported  on  , 

The  _   of  the  ram  stroke  is  regulated  by 

turning  the  stroke  adjusting. 

To  obtain  an  egu^l  spacing  of  splines  around  the  circumferen 

of  a  shaft  by  shaping,  the  shaft  is  mounted  between   

 centers. 


Shapers  equipped  with  a  table  that  can  be  swiveled  for  angle 
cutting  are  referred  to  as   shapers. 

Rotary  tables  for  circular  cuts  are  standards  equipment  on 
a  shaper. 

Safe  operating  practice  requires  that  the  shaper  be 

_   before  any  changes  of  machine  ad- 

justments  or  in  the  work  setup  .are  made. 

When  setting  up  a  shaper,  the  ram  stroke  must  be  adjusted 
for  both   and  over  the 


The  smoothly  finished  square  or  rectangular  bars  used  as 
a  workseat  support  when  shaping  work  in  a  vise  are  called 


10.  The 


is  a  casting  that  serves  as  a 


foundation  for  the  entire  shaper. 
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UNIT  13.0 


SHAPER 


MULTIPLE-CHOICE: 


1.  Shapers  equipped  with  universal  rather  than  the  conventional 
type  tabla  are  preferred  when  performing  operations  such  as: 

a.  vertical  shaping  Ans. 

b.  angle  shaping 

c.  slotting 

d.  form  cutting  gear  teeth 

2.  The  clapper  box  usually  is  set  vertically  when  taking: 

a.  roughing  cuts  Ans. 

b.  Angular  cuts 

c.  horizontal  cuts 

d.  vertical  cuts 

3.    The  factor  to  be  considered  in  determining  shaper  size  is 
the: 


a.  overall  height  of  the  machine  Ans.  

b.  the  table  size  with  which  the  machine  is  equipped 

c.  The  maximum  table  feed  movement 

d.  the  maximum  stroke  length  of  the  ram 

« 

4.  When  grinding  single  point  tools  for  shaper  use,  what  degree 
of  side  clearanTce  normally  would  be  provided? 

a.  5  degrees  Ans.  

b.  2  degrees 

c.  15  degrees 

d.  8  degrees 

5.  To  prolong  the  life  of  shaper  tools  after  they  are  ground, 
they  should  be: 

a.  lapped  Ans.  

b.  sanded 

c.  stoned 

d.  hardened 


6.    what  work  holding  device  would  be  recommended  for  use  when, 
shaping  a  keyway  in  a  cylindrical  shaft? 

a,  v-block  Ans.  

b.  angle  plate 

c,  dividing  head 

d.  shaper  vise 
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To  machine  a  piece  of  work  5.5  inches  long  on  a  shaper,  the 
minimum  stroke  length  which  can  be  used  is: 

a.  5.75  inches  Ans.  

b.  5.5  inches 

c.  6.25  inches 

The  adjustment  of  the  ram-position  shaft  on  a  shaper  is 
done  with  the  ram: 

Ans.  

a.  stopped  at, the  end  of  the  back  or  return  stroke 

b.  in  motijn  on  the  return  stroke 

c.  stopped  midway  through  the  cutting  stroke 

To  shape  splines  in  a  shaft  wl  ich  must  be  cccurately  spaced, 
the  work  is  mounted: 

a.  in  a  shaper  vise  Ans. 

b.  between  indexing  centers 

c.  in  V-blocks 

d.  in  a  special  fixture 

The  reed  can  be  hand  or  power  when  using  the  shaper.  The 
amount  of  feed' is  based  on  the: 

a.  type  of  material  in  the  cutting  tool  Ans. 

b.  amount-,  of  material  being  removed  at  each  cut 

c.  depth  of  cut 
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UNIT  13,0 


lAPER 


PERFORMANCE  1LSTS: 

1.  (Set  Up  Shaper  for  Machining  Operations,  Set  Speed  and  Feed) 
Given  a  horizontal  shaper,  sccup  specifications,  workpieces, 
cutting  tools  and  attachments,  a  dial  indicator,  and  the 
necessary  hand  tools,  measuring  instruments,  and  materials; 
set  up  the  shaper  for  various  machining  operations.  The 
correct  cutting  tools  must  be  selected,  secured,  and  aligned. 
The  workpiece,  attachments,  and  cutting  tools  must  be 
aligned  with  the  table  and  toolhead  to  specifications  with 

a  tolerance  of  +/-  •001  inch. 

For  given  shaper  operation,  calculate  speed  and  feed  and 

set  ii%chine  up  within  10  percent  of  instructor's  calculations 

conforming  to  Machinery's  Handbook. 

Set  up  shaper,  align  shaper  attachments,  workpiece,  and 
cutter.    Cutting  toolhead  and  side  clearnace  must  be  within  ' 
•4  degrees.    Ram  stroke  must  clear  workpiece  on  forward  stroke 
by  1/4  inch;  and  1/2  in,ch  on 'return  stroke. 

PERFORMANCE  RATING 
0  /  1  /  2  /  3/4 

2.  (Make  a  Rough  and  Finished  Horizontal  Cut)  Given  a  hori- 
zontal shaper  witft  a  workpiece  mounted  using  a  vise  and 
parallel  bars,  a  detail  drawing,  shaping  specifications  for 
horizontal  roughing  cu.ts,  an  assortment  of  shaper  cutting 
tools  and  holders,  and  the  necessary  hand' tools,  measuring 
instruments,  and  materials;  make  roughing  cuts  in  workpiece.^ 
The  stock  must  be  rough  cut  to  specifiecl  depth  of  cut 

using  consecutive  .1/8  inch  cuts.    The  roughing  cuts  must 
allow  for  finishing  cut  of  .005  inch. 

PERFORMANCE  RATING 
0/1/2/3/4     .  , 

3.  Given  a  horizontal  shaper  with  a  workpiece  mounted  using  a 
vise  and  parallel  bars,  a  detail  drawing,  shaping  speci- 
fications for  horizontal  finishing  cuts,  an  assortment  of 
shaper  cutting  tools  and  holders,  and  the  necessary  hand 
tools,  measuring  instruments,  and  <ipate rials ,  make  finishing 
cuts  in  workpiece.    The  finishing  cuts  must  be  made  t€i 
specified  depth  of  cut  using  consecutive  ,005  inch  cuts, 
with  a  tolerance  of  +/-  .005  inch  for  dii^ensions . 

PERFORMANCE  RATING 
0  y      /  i  /  3  /  4  . 
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UNIT  14.0 


TOOL  AND  CC:"TER  GRINDER 


PERFORMANCE  TEST: 

1,     (Set  Up  a  Tool  and  Cutter  Grinder)  Given  a  tool  and  cutter 
grinder,  a  selection  of  grinding  wheels,  operator's  in£.cruc- 
tions,  dressing  tools,  and  the  necessary  equipment  and 
materials;  set  up  the  tool  and  cutter  grinder  for  various 
grinding  operations  (e.g.,  sharpen  tool  bits).    The  grinding 
wheel  must  run  true,  and  the  grinding  surface  must  not  be 
located  or  glazed.    The  grinder  must  operate  according  to 
the  manufacturer's  specifications. 


PERFORMANCE  RATING 
0/1/2/3/4 
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UNIT  15.0  HEAT  TREATMENT 

COMPLETION: 

1.  The  steels  used  in  cutting  tools  of  high  quality  have  a 
 grain  structure. 

2.  Steel  hardens  when  it  is  heated  and  quenched  because  o£  the 
changes  which  occur  in  the   structure. 

3.  The  temperature  to  which  steel  must  be  heated  so  that  it 

will  harden  when  quenched  is  called  the   

temperature. 

4.  Two  processed  used  in  case-hardening  steel  are  

and   . 

5.  All  parts  which  have  been  hardened  must  be 


to  relieve  the  hardening  strains  and  to  increase  the  tough- 
ness of  the  part. 

MULTIPLE  CH0ICE: 

1.  Steel  is  made  form  cast  iron  by  removing  all  excess: 

a.  carbon  Ans.  

b.  silicon 

c.  sulphur 

2.  The  most  important  factor  relative  to  the  physical  properties 
of  stael  is: 

a.  carboo  Ans.  

b.  silicon 

c.  manganese 

3.  Machine  steel  or  mild  steel  are  terms  commonly  applied  to 
steels  containing: 

a-    more  than  .40  percent  carbon  Ans . 

b.  less  than  .30  percent  caroon 

c.  more  than  .50  percent  carbon 

4.  To  alloying  elements  of  steel  commonly  used  as  purifiers  or 
cleansing  agents  are: 

a.  manganese  and  silicon  Ans. 

b.  vanadium  and  chromium 

c.  molybdenum  and  nickel 
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Under  the  color  code  for  marking  steel  bars  so  they  can  be 
readily  identified  as  to  type  of  steel,  a  free  cutting  steel 
would  have  the  end  of  the  bar  painted: 


a.  yellow  Ans.  

b.  green 

c.  brown 

A  test  commonly  applied  to  steel  of  unknown  quality  for 
identification  purposes  is  the: 

a.  acid-etch  test  Ans.  

b.  spark  test 

c.  fracture  test 

High  allay  steel  must  be  heated  slowly  and  uniformly  for 
hardening,  to  avoid: 

a.  scaling  Ans.  

b.  shrinkage 

c.  warpage 

Case  hardening  is  the  only  method  suitable  for  hardening: 

a.  high  slloy  steel  Ans.  

b.  high  carbon  steel 

c.  low  carbon  steel 

When  hardening  steel  by  the  carburizing  process  and  the 
steel  has  been  heated  to  the  correct  temperature  for  the 
correct  amount  of  time,  the  furnace  is  shut  off  and  the 
steel  is: 

a.  removed  and  quenched  in  water  Ans.j  

b.  left  in  the  furnace  to  cool 

c.  removed  and  cooled  in  air 


Hardening  strains  created  in  steel  after  it  has  been  heated 
and  quenched  must  be  removed  by: 

a.  tempering  Ans.  

b.  annealing 

c.  normalinzing 
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UNIT  15.0 


HEAT  TREATMENT 


PERFORMANCE  TESTS: 

1.  (Tes+    Workpiece  for  Hardness)  Given  an  assortment  of  metal 
workpieces  (steel,  unhardened  steel,  soft-temper  steel,  and 
cast  iron) ,  test  blocks  with  hardness  tester  and  Comparative 
Hardness  Scales  (use  Rockwell  tests  to  determine  hardness 

of  samples) .     The  correct  hardness  numbers  must  be  taken 
from  the  tests  on  the  samples.     Readings  must  agree  with  the 
readings  taken  by  the  instructor. 

PERFORMANCE  RATING 
0/1/2/3/4 

2.  (Harden  and  Temper  Workpiece)  Given  a  furnace  for  hardening 
and  tempering  operations,  workpiece (s) ,  quenching  solutions, 
a  shart  of  heat  treatment  specifications,  a  hardness  testing 
procedures  outlined  by  the  instructor,  workbench,  file,  tongs, 
and  the  necessary  materials;   (a)  harden  and  (b)   temper  the 
workpiece (s) .    The  stock  must  be  hardened  and  tempered  to 

the  specifications  of  the  instructor. 

PERFORMANCE  RATING 
0  /  1  /  2  /  3  /  4 

3.  (Anneal  Workpiece)  Given  heat  treating  equipment,  hardened 
workpiece,  specifications,  and  the  necessary  tools  and  ma- 
terials; anneal  the  workpiece.  The  stock  must  be  annealed 
to  specifications  of  the  instructor. 

PERFORMANCE  RATING 
OTT  /  2  /  3  /  4 
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Unit  16.0 


HYDRAULIC  PRESS 


PERFORMANCE  TEST:  (OPTIONAL) 

1.     (Set  Up,  Remove,  and  Replace  Parts  with  Hydraulic  Press) 
Given  specifications/drawing,  gears  pulleys  or  wheel,  a 
shaft,  etc.,  with  keyway,  key,  lubricant,  clamps,  and  mea- 
suring instruments;  set,  remove,  and  replace  parts  with  press 
to  a  tolerance  of  +/-  i/64  inch. 


PERFORMANCE  RATING 
0/1/2/3/4 


ERIC 


UNIT  17.0  CNC  MACHINE 

COMPLETION: 

1.    The  two  systems  of  numerical  control  are  - 
 and  the  continuous  path  system. 

P..     The  machine  tool  to  which  the  system  of  point-to-point 
numerical  control  applies  is  the  . 

3.     The  numerical  control  system  which  applies  to  a  milling 
machine  is  called  the 


4.     The  control  unit  which  commands  and  guides  the  movement  of 
numerically  controlled  machine  tools  is  called  a   


MULTIPLE  CHOICS: 

1.  The  point-to-point  system  of  numerical  control  can  be  applied 
only  to: 

Ans .  

a.  conventional  drill  press  of  jig  boring  operations 

b.  conventioanl  milling  operations 

c.  .  conventional  shaper  operations 

2.  The  vertical  movement  of  the  table  on  a  conventional  mill- 
ing machine  is  represented  in  the  Catesian  coordinate  system 
as  a  movement  parallel  to  the: 


a . 
b. 
c. 


Z-axis 
X-axis 
Y-axis 


Ans 


3.     The  cross  feed  movement  of  a  conventional  milling  machine 
table  is  represented  in  the  Cartesian  coordinate  system 
as  a  movement  parallel  to  the: 


a . 
b. 
c. 


X-axis 
Z-axis 
Y-axis 


Ans 


UNIT  17.0 


CNC  MACHINE 


SHORT  ANSWER: 

DIRECTIONS:      Explain  the  following  terms  as  used  with  the  CNC 

Compact  5  Tcainer  used  in  machine  shop. 

1.  Longitudinal  or  cross  slide  - 

2.  Direction  rate  -* 

3.  Feed  rate  - 

4.  "Minus"  value  - 

5.  Coding  - 
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UNIT  17.0 


CNC  MACHINING 


PERFORMANCE  TESTS: 

1.     (Set  Up  CNC  Program/Machine)  Given  instruction,  blueprint- 
drawing-specif ications/  cutting  tools,  worKipiece,  precision 
measuring  instruments,  student  handbook  -  BASIS ,  and  the  CNC 
trainer;  set  up  the  CNC  milling  machine  for  machining  a 
given  workpiece.     The  workpiece  must  be  within  a  tolerance 
of  +/-  .001  inch  or  to  specif ications . 


2.     (Machine  Workpiece  with  QNC  Machine)  Given  the  CNC  machine, 
tools,  program,  workholding  devices,  measuring  instruments, 
references,  blueprint-drawing-specifications,  aluminum 
stock,,  and  the  necessary  tools  and  materials;  machine  the 
workpiece  to  specifications  within  a  tolerance  of  +/-  .001 
inch  of  decimal  dimensions  and  +/-  1/64  inch  on  fractional 
dimensions . 


PERFORMANCE  RATING 
0/1/2/3/4 


PERFORMANCE  RATING 
0/1/2/3/4 
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UNIT  18.0 


MACHINING  MATH  CALCULATIONS 


X.     (Convert  Revolutions  Per  Minute  of  Grinding  Wheel  to  Surface 
Feet  Per  Minute)  Given  reference  material,  calculate  surface 
feet  per  minute  (SFPM)  of  a  grinding  wheel.    Round  off  the 
answer  to  decimal  point.     Answer  ,must  be  within  5  SFPM  and 
maximum  speed  must  not  exceed  handbook  specifications. 

2.  (Calculate  Depths  and  Widths  of  Slots  and  Grooves  on  Special 
Setups)  Given  blueprint  references,  and  workpiece,  calculate 
dimensions  of  slots  and  grooves  for  special  setup.    A  toler-- 
ance  of  +/-  0.001  inches  must  be  obtained  in  calculations. 

3.  (Calculate  Feeds  and  Speeds)  Given  blueprint,  workpiece, 
machinery  specifications,  milling  machine,  milling  cutter, 
measuring  instruments,  and  other  materials  needed;  calculate 
speed  and  feed.     Speed  must  be  within  a  tolerance  of  +/-  5 
RPM  and  feed  within  a  tolerance  of  +/-  .001  inches. 

4.  (Calculate  Tolerance/Allowances)  Given  a  workpiece,  blueprint, 
and  references;  calculate  tolerance/allowance  for  specific 
job  to  a  bilateral  tolerance  of  +/-  .001  inches. 

5.  (Convert  Common  Fractions  to  Decimal  Fractions)  Given  blue- 
print, convert  fraction  dimensions  to  decimal  dimensions  with 
an  accuracy  of  +/-  .001  inches. 

6.  (Convert  Dimensions  to  Metric  Sizet.)  Given  blueprint  and 
references,  convert  dimensions  on  blueprint  to  metric  equiva- 
lents.    Dimensions  must  be  with  in  a  tolerance  of  +/-  1/lOOth  mm. 
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Determine  the  rpm  for  a  3, 

iron  with  a  cutting  speed  ^pf  80  feed  per  minute.  Use  the 
formula:  ^  4  x  CS     \         SHOW  ALL  WORK. 


2. 


3. 


4. 


5. 
6. 


7. 
8. 
9. 

10 


In  a  "three  wire  thread  measuremnt",  using  the  largest  size 
wire,  calculate  the  measurement  over  the  wires  for  a  3/4 
inch  -  10  NC  thread. 

In  a  "three  wire  thread  measurement",  using  the  best  size 
wire,  calculate  the  measurement  over  the  wires  for  a  5/8 
inch  -  18  NF  thread. 

For  the  following  workpiece,  calculate: 

a.  taper  per  foot 

b.  tailstock  offset 

WORKPIECE 
Large  Dia.  =  2 
Small  Dia.  »  1  3/4 
Taper  Len.  =«  4 
Overall  Len.  =  10 

What  rpm  is  required  to  cough  turn  a  workpiece  of  13  inch 
diameter  machine  steel? 

At  what  rpm  should  a  1  inch  piece  of  machine  steel  be  revolved 
for : 

a.  threading 

b.  knurling 

How  much  allowance  should  be  left  when  reaming  a  hole  with 
a  5/16  inch  diameter? 

Calculate  the  tap  drill  size  for  cutting  an  internal  thread 
of  1  1/2  inch  -  6  NC  on  a  lathe.. 

To  grind  an  angular  surface,  calculate  the  gage  block  build- 
up for  the  angle  of  18  degrees  using  a  5"  sine  bar. 

a.  If  the  circle  to  the  right 
has  a  3/8  inch  radius, 
what  is  the  diameter? 

b.  Using  information  provided 
by  the  insructor,  calculate 
the  values  for  a,b,and  c. 


ERIC 


18-2 


706 


APPENDIXES 


APPENDIX  A 
APPENDIX  B 

APPENDIX  C 
APPENDIX  D 
APPENDIX  S 
APPENDIX  F 
APPENDIX  G 
APPENDIX  H 
APPENDIX  I 
APPENDIX  J 
APPENDIX  K 


JOINT  ARTICULATION  AGREEMENT 

INSTRUCTOR'S  SIGNED  AGREEMENT  TO 
ARTICULATE 

PHILOSOPHY  OF  ARTICULATION  GUIDE  DESIGN 
PURPOSES  OF  ARTICULATION  GUIDE 
DEFINITION  OF  TERMS 

PREVIOUS  ARTICULATION  INFORMATION,   IF  ANY 
CRITERIA  FOR  SCHOLARSHIP  STUDENT 
DIRECTIONS  FOR  TESTS 

ANALYSIS  OF  SECONDARY  INSTRUCTION  TIMES 
RESPONSIBILITY  SHEET 
BINDER  DESIGN  SHEET 


ERIC 


APPENDIX  A 


TEE  SCaOOL  DISTRICT 
OF  GBSESXTLLLZ  COUNT? 


GREZNVILLZ  TSCBNICAL  COLLZGS 


TO:   '        All  Adolnlatrators,  Staffs  and  Facultlts,  The  School  lUatrlet  of 
Grasovllla  County  and  Graanvllla  Technical  College 

SUBJECT:    Application  and  lop  lamentation  of  the  Policies  and  Procedures  for 
the  Articulation  of  Similar  Vocational  Training  Programs  of 
Instruction 


Since  1976,  The  School  District  of  Greenville  County  and  Greenville 
Technical  College  ^ve  been  working  toward  nuking  the  articulation  of 
vocational  fiucation  programs  a  viable  and  valid  reality*    Through  Joint 
efforts  In  the  Occupational  Education  Articulation  Program,  The  School 
District  of  Greenville  County  and  Greenville  Technical  College  fully 
support  the  concept  of  artict&latlon  and  agree  upon  the  purposes  of  the 
articulation  program. 

This  Policies  and  Procedures  Guide  has  been  developed  as  a  joint  effort 
of  The  School  District  of  Greenville  County  and  Greenville  Technical 
College  with  the  asaistance  of  individuals  representing  the  institutional 
administrative  units,  involved  faculty,  and  the  local  business  and 
Industrial  connunity*    The  Policies  and  Procedures  Guide  is  designed  to 
assist  the  articulation  of  very  similar  programs  of  vocational  training 
between  the  secondary  and  post-secondary,  public,  vocational  training 
Institutions  in  Greenville  County* 

Appreciation  is  expressed  to  participants  at  both  institutions  for  the 
Joint  effort  of  this  endeavor* 


5  .4/^^/- 

J*  Hall  7^^— — 
Superintendent 

The  School  District  of 
Greenville  County 


omas  E.  Barton 
President 

Greenville  Technical  Coll 
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APPENDIX  B 

■  TASK  FORCE  COMMITTEE 
AGREEMENT  TO  ARTICULATE 
VOCATIONAL  EDUCATION 

Articulation  provides  a  system  whereby  secondary  and  posc-secondary 
instructors  can  cooperate  effectively  in  providing  a  continuous 
occupational  development  program  wljere  the  level  and  type  of  voca- 
tional training  that  leads  to  entry-level  employment  skills  will  be 
clear  to  instructors,  other  educators,  students,  and  potential 
employers. 

The  concept  of  articulation  and  the  articulation  program  are  supported 
fully  be  The  School  District  of  Greenville  County  and  Greenville 
Technical  College  which  have  agreed  upon  a  statement  of  purpose  for 
the  articulation  of  similar  vocational  education  programs  in  Greenville 
County. 

The  articulation  program  in  Greenville  County  is  a  joint  effort  of  The 
jSchool  District  of  Greenville  County  and  Greenville  Technical  College 
to  develop  a  continuous  program  of  vocational  training  so  that  students 
/      may  continue  their  career  preparation  without  loss  of  time  or  waste  of 
/       effort  in  repeating  tasks  which  have  been  learned  previously  and 

demonstrated.    Articulation  program  activities  are  -designed  to  help  re- 
move unnecessary  gaps  or  overlap  in  student  learning  which  may  occur 
when  a  student  completes  a  secondary  vocational  program  and  continues 
career  development  at  the  post-secondary  level  in  a  similar  occupational 
field. 

To  implement  articulation,  instructor  representatives  from  the  partici- 
pating institutions  have  met  as  a  task  force  committee  to  develop  this 
articulated,  performance-based  instruction  guide  which  describes  the 
secondary  vocational  program  and  which  provides  the  parameters  for 
vertical  articulation. 

Vertical  articulation  shall  include  recognition  of  the  occupational 
competencies  demonstrated  by  secondary  graduates  of  articulated 
vocational  programs. 

m 

It  is  agreed  that... 

The  task  force  committee  instructor  representatives  from  The  School 
District  of  Greenville  County  and  Greenville  Technical  Co  lege  mutually 
recognize  the  value  of  occupational  education  provided  by  each 
institution. 

The  task  force  committee  instjuctcr  representatives  will  take  the  neces- 
sary actions,  approved  by  their  administrations,  to  ensure  that  this  : 
agreement  to  articulate  is  fulfilled  including  interpreting  the  program 
to  students. 

It  is  understood  that  periodic  review  of  the  articulated  task  objectives, 
performance  actions,  minimum  standards,  and  outcome-referenced  measures 
will  be  necessary  to  ensure  that  a  valid  training  program  is  serving 
the  needs  of  the  community  ard  the  students. 
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•Each  task  iorie  committee  participant  hereby  agrees  to  notify  the 
others  of  any  changes  which  modify  the  articulated,  performance-based 
vocational  program  described  in  this  guide  so  that  each  articulation^ 
guide,  and  where  appropriate  the  articulation  program,  may  be  revised 
mutually  so  that  articulated  occupational  training  in  Greenville 
County  will  conform  to  the  minimum  standards  outlined  in  this  guide. 

This  agreement  to  articulate  establishes  the  necessary  framework  for 
lateral  as  well  as  vertical  articulation. 


AGREED  UPON  BY  THE  TASJC  FORCE  COMMITTEE  PARTICIPANTS  ON  THIS  DAY, 
^      date ' 

J 


Name 


Institution/School 


r.  / 


r-'J  .>  ■■■■  .  /- 
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APPENDIX  C 


PHILOSOPHY  OF  ARTICULATED,  PERFORMANCE-BASED 
INSTRUCTION  GUIDE  DESIGN 


The  design  of  the  articulated,  performance-based  instruction 
guides  and  the  articulation  program  is  based  on  a  philosophy 
that  the  vocational  education  curriculum  should  be  for  career 
training  with  few  fringe  or  non-related  subjects.     The  student 
should  be  given  the  basis  to  do  useful  skilled  work  upon 
graduation  and  employment.     The  vocational  program  graduate 
should  have  a  background  which  will  allow  him/her  to  learn 
and  advance  as  rapidly  as  possible  on  the  job,  but  it  should 
not  include  subject  matter  which  will  not  be  applicable  to 
his/her  work  for  years.     When  subject  matter  is  introduced  that 
will  not  be  applicable  to  the  graduate's  work  for  years,  it  may 
put  the  graduate  out  of  perspective.     The  result  might  be  that 
the  graduate  may  try  to  force  applications  which  do  not  exist, 
simply  because  the  information  is  in  his/her  repertoire.  Thus, 
the  purpose  of  vocational  training  by  the  articulated, 
performance-based  instruction  guides  is  to  prepare  graduates 
for  successful  entry  into  a  skilled  trade. 

«  To  ensure  that  the  design  of  the  articulated,  performance-based 
instruction  guides  is  conforming  to  the  philosophies  of  both 
the  secondary  and  post-secondary  institutional  participants,  a 
periodic  review  of  the  guide  design  and  philosophy  is 
recommended. 
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PURPOSES  OF  THE  ARTICULATED  INSTRUCTION  GUIDE 


The  artlculattd  iastruction  obj actives  guide  are  is  expected  to  serve 
the  following  purposes: 

1«    The  gtiide  serves  es  the  primery  vehicle  for  the  articulation  of 
subject  oAtter  in  similar  vocational  training  programs  between  the 
vocational  education  centers,  high  schools,  and  Greenville  Technical 
College  through  use  by  instructors  at  both  levels  as  a  reference  in 
preparing  instruction. 

2.  The  guide  provides  a  listing  of  the  TBlnimua  tasks  that  a  student  or 
worker  is  expected  to  perform  In  the  conduct  of  a  specific  level 
Job  in  the  area  of  vocational  training  or  work  of  concern* 

3.  The  guides  identify  the  primary  detailed  instruction  objectives, 
performance  objectives  wh^;h  are  based  upon  the  task  listings.  The 
tasks  are  listed  in  the  sequence  of  complexity,  with  the  least 
complex  task  being  listed  first,  except  where  a  task  must  be  performed 
as  a  prerequisite  to  performance  of  another  task. 

4.  The  guides  identify  the  tasks  performed  (actions,  steps,  sets  of 
skills)  and  related  technical  information  which  must  be  taught  and 
learned  to  accomplish  each  major  instruction  objective.    The  tasks 
performed  represent  the  minimum  skills  and  related  information 
required  for  adequate  occupational  proficiency  in  the  performance 
objectives. 

5.  The  guides  designate  the  instructional  contact  hours  necessary  to 
provide  the  required  instruction,  as  required  by  appropriate  edu- 
cational agencies  or  offices  and  as  estimated  by  the  instructor- 
participants  on  the  Vocational  Articulation  Project  Task  Forces, 
and  based  on  the  time  reqtiired  to  teach  the  average  learner  to 
perform  the  task.    The  time  estimated  is  based  on  having  the  essential 
equipment,  facilities  and  instructional  aids  required  to  provide 

the  instruction,  whenever  the  class  size  is  limited  to  an  acceptable 
number. 

6.  The  gxiidas  Identify  the  performance  standards  to  be  met  for  occxxpa- 
tional  proficiency  in  the  task.    Performance  standards  used  are 
those  considered  to  be  fflinlmum  business  or  industry  standards*  The 
ability  to  meet  the  listed  standards  of  perfo nuance  will  be  considered 
as  qualification  for  advanced  instruction  In  the  vocational  program. 

7.  The  guides  provide  direction  in  the  conduct  of  sequential  vocational 
competency  instruction  by  modules  or  job  tasks,  resulting  in  qualifi- 
cation by  the  learner  to  perform  limited  skill  specialist  jobs  of 
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progtMslvttly  higher  sicills  until  the  program  objective  is  reached 
(i.e.,  file  clerk  to  executive  secretary,  etc.).    As  the  student 
becomes  proficient  in  the  performance  of  taslcs  in  successively  more 
complex  modules,  more  marketable  competencies  are  gained  and  may  be 
Identified  as  the  lover  Job  qualifications  of  a  specialist. 

« 

Through  this  procedure,  even  the  slower  student  Is  provided  an 
opportunity  to  eventixally  gain  sufficient  skills  to  perform 
adequately  as  a  specialist  at  some  level  In  the  vocational  field, 
even  If  the  student  Is  unable  to  complete  the  total  program  of 
training. 

The  standardil^ed  sequence  of  activities  of  the  vocational 
instruction  modules  will  facilitate  lateral  articulation  between 
vocational  education  centers  in  the  School  District  and  will 
simplify  vertical  articulation  when  training  lis  continued  at 
Greenville  Technical  College  articulating  to  employers. 

8.  The  guides  provlvie  a  descriptive  listing  of  equipment  required  to 
conduct  the  program  of  vocational  training,.    The  equipment  listed 
is  considered  to  be  the  type  and  quantity  essential  for  the  conduct 
of  instruction  to  prepare  students  for  entry-level  employment  in 
the  vocational  field.    It  may  be  necessary  to  delay  teaching  some 
ta9ks  involving  special  equipment,  if  that  equipment  is  not  avail- 
able at  all  instructional  sites,  or  to  move  students  and  equipment 
together  as  necessary'  to  teach  skills* 

9.  The  guide  provides  information  about  requirements  or  limitations 
that  typically  are  Involved  in  the  performance  of  the  task, 
environmental  conditions  and  physical  demands,  and  able  to  perform 
the  task. 

10.  The  guides  provide  a  list  of  standardized  performance  test  items/ 
and  outcome-referenced  me^tsures  to  be  used  in  the  determination  of 
vocational  proficiency.    As  long  as  the  specifics  are  not  provided, 
the  test  items  listed  cannot  be  compromised  easily  and  could  serve 
as  study  guides. 

11.  The  tasks  listed  in  the  guide  are  the  m-fnlTmim  requirements  for  Job 
qualification  under  average  circtimstances  in  a  regional  market.  It 
is  understood  that  there  may  be  unlisted  tasks  that  some  employers 
may  reqtxlre  the  worker  to  do  in  the  occupation,  when  in  their 
employment.    In  addition,  there  may  be  unlisted  tasks,  such  as 
mental  process  tasks,  that  are  not  stated  but  that  may  occur  and 
that  should  be  considered  in  in^structional  planning  or  testing. 

Instructors  may  teach  skills  and  related  technical  information 
other  than  wha^  is  shown  in  the  guides.    Provision  of  additional 
information  should  be  limited  to  the  students  who  have  completed 
the  reqxilrements  for  the  tasks  emp^haslzed  In  the  instructional 
guides.    The  change  of  tasks  in  tht^  guides  should  be  based  on  task 
force  committee  agreement  to  ensure  lateral  and  vertical 
articulation. 
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12.  It  is  «xp«c%fd  that  there  will  be  updating  and  correction  of  items 
in  the  articulated  instruction  guide.    Participants  are  to  be  sure 
that  the  contents  are  valid  and  consistent  with  business  and  industry 
requirements*    Recovnendations  should  be  submitted  to  the  Vocational 
Articulation  Program  office  which  will  assemble  and  present  them  to 
the  appropriate  committee  for  review  and  possible  adoption. 

13.  Typically,  the  teacher/instrtictor  should  not  plan  to  conduct  instruction 
in  a  given  articulated  module  unless  the  capability  exists  xo 

conduct  all  of  the  instruction  to  meet  the  instructional  objectives, 
with  the  result  that  the  successful  student  is  qualified  to  perform 
the  tasks  identified  within  the  module. 

14.  An  underlying  philosophy  in  vocational  training  is  that  it  is 
better  to  prepare  the  student  to  be  fully  qualified  to  perform  all 
of  the  tasks  in.  a  limited  group  of  modules  in  a  vocational  field 

and  be  qualified  at  a  lower  job  level  rather  than  to  be  only  familiar 
with  a  large  number  of  task  descriptions  or  duties  and  qualified  to 
perform  none  of  them  fully*    For  higher  levels  of  job  qualification 
beyond  the  secondary  level t  the  student  or  worker  is  encouraged  to 
enroll  at  Greenville  Technical  College. 

15.  Generally,  vocational  programs  will  include  certain  basic  modtUes 
or  courses  of  instruction  without  which  the  student  would  not  be 
considered  vocationally  qualified  at  any  level.    Basic  modules 
typically  will  be  identified  and  taught  early  in  the  program  sequence. 

16.  The  instruction  guides  ptovldes  laformation  essential  to  help  the 
vocational  student  who  completes  training  at  the  secondary  level 
and  continues  career  developxMnt  training  at  the  post^econdary 
level  in  a  similar  program  receive  appropriate  credit  for  the 
articulated  vocational  training  that  has  been  mastered  at  the 
secondary  level. 
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DETINITiONS  OF  TERMS 


The  following  dttfinltlons  of  tarns  are  epplicable  to  the  articulated, 
perforaance-based  ixistruction  guides  developed  as  products  of  the 
Occupational  Education  Articulation  Program* 


Behavior: 


Concept: 


The  actions  of  a  person  (specifically,  job  or  job  training 
actions)*    Behavioral  actions  include  both  overt,  those 
that  can  be  observed,  and  covert,  those  not  observable 
outwardly*    Performance  nay  be  interchanged  with  behavior 
in  the  project*    (See  also  Perfomanee  Actions)* 

A  group  of  idea^  that  nay  be  classed  together "or  that  are 
slailar* 


Criteria: 
Domain: 

Evaluation: 
Item: 


Job : 


Xnovledge; 


Measurement: 


Module: 


A  standard  by  which  performance  may  be  measured,  usually 
cona^^dered  the  m-irt-iimtm  standard* 

A  cluster  of  related  jobs* 

One  of  the  distinct  major  activities  Involved  in  the  work 
performed  and  comprising  related  tasks* 

When  comparison  is  made  between  a  measurement  and  a  standard 
and  judgment  is  passed  on  the  comparison* 

A  single  stimulus  or  stimulus  pattern  that  calls  for  a 
single  response  or  set  of  responses.    It  Is  one  sample  of 
behavior  or  performance*    The  response  may  be  simple  or 
coiq>lex* 

The  duties  or  tasks  actually  performed  by  a  3t.eclfled 
individual* 

In  this  project,  knowledge  refers  to  acquired  covert 
behavior  which  facilitates  skills  and  performance,  such 
as  the  theoretical  information  of  what  should  be  done 
under  given  circumstances,  and  in  what  order  of  sequence 
performance  shoxild  occur  to  accomplish  the  objective. 

The  process  of  determining  the  extent  some  characteristic 
is  associated  with  the  student. 

Modules  in  the  pilot  Drafting  and  Business  and  Office 
Education  curriculum  modifications  in  the  Occuptional 
Education  Articulation  Program  have  been  designed  to 
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coincide  secondary  level  training  with  post-secondary 
level  slfflllar  areas  o£  training. 

Another  method  of  developing  modules  might  be  for  modules 
to  represent  an  Identifiable,  complicated  task  or  job 
area  Involving  a  number  of  sub-tasks  such  as  "Electrical 
Systems"  In  Automotive  Mechanics. 

Norofref erenced  Evaluation;    In  norm-referenced  evaluation,  measures  are 

dependent  on  a  relative  standard.  Measures  compare  the 
capabilities  of  one  student  to  those  of  other  students. 

Objective;         (See  Performance  Objective)  A  stated  desired  outcome  of 

training  or  the  end  result  of  the  job,  task,  or  perfor- 
mance actions.    Objectives  referred  to  In  this  project 
will  be  terminal  objectives,  generally  representing  a 
specific  job  function. 

Occupational  Education;    An  organized  sequence  of  learning  experiences 

consisting  of  vocational  theory,  practice,  and  skills 
taught  to  students  on  a  regular  or  systematic  basis.* 

♦Reference;  Standards  of  the  Delegate  Assembly  (Atlanta; 
Southern  Association  of  Colleges  and  Schools,  Commission 
on  Occupational  Education,  December,  1972)  p.  12. 

• 

Outcome-referenced  Evaluatldn;    Outcome-referenced,  or  criterion- 
referenced,  measurement  provides  a  standard  of  achieve- 
ment for  the  Individual  as  compared  with  specific  behavioral 
objectives  and  therefore  provides  Information  about  the  degree 
of  cooqietence  attained  by  the  student. 

The  outcome-referenced  measure  is  a  performance  or  other 
measure  based  upon  a  performance  objective,  the  accomplish- 
ment of  which  measures  attainment  of  that  objective^ 

Performance;      Performance  Is  used  in  this  project  to  refer  to  a  job  or 

task  which  results  from  a  set  of  sequential  actions  or  steps. 

Performance  Actions;    A  series  of  steps,  generally  arranged  in  a  sequence 

ordinarily  followed,  which  when  completed  may  result  in 
the  accomplishment  of  a  performance  objective  (perfor- 
mance of  a  task). 

Performance  actions  may  be  referred  to  as  a  set  or  sets 
of  skills,  functions,  or  steps.    V-TEC  (Vocational-Technical 
Education  Consortium  of  States)  catalogs  generally  describe 
performance  actions  in  the  "performance  guide"  of  their 
format. 

Articulated^  Performance-based  Instruction  Guide;    A  comprehensive  collection 

of  performance  objectives,  performance  actions  zo  obtain 
those  objectives,  suggested  hours  for  instruction  (for 
planning  purposes),  performance  standards,  related  technical 
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Infonnatloiit  and  outcooe-rftferencad  measures,  as  well  as 
general  secondary  level  and  post-secondary  level  descriptions 
of  similar  courses  for  the  purposes  of  aiding  lateral  and 
vertical  articulation  concerning  the  subject  area. 

Performance-based  Instruction;    Performance-based  (competence-based) 

Instruction  Is  based  on  the  competencies  or  tasks  performed 
by  ott-the-job  workers.    Everything  In  a  performance-baaed 
instruction  system  is  made  public  beforehand*    There  are 
no  surprises  for  student,  teacher,  counselor,  or  employer. 
When  the  student  begins  a  program,  information  is  available 
to  tell  the  student  exactly  what  competencies  are  expected 
to  be  developed  as  a  result  of  the  instructional  program, 
hov  and  against  what  standards  or  criteria  the  student 
win  be  evaluated,  and  how  the  student's  competencies 
win  be  communicated  to  the  student,  instructors,  and  to 
employers.       performance-based  instructional  system 
talis  the  student  exactly  what  the  student  must  learn, 
teaches  the  student  that  skill  or  knowledge,  and  then 
teats  on  mastery  of  that  specific  competence. 

Performance  Objective;    A  statement  in  precisa,  measurable  terms  of  a 

particular  behavior  to  be  exhibited  by  a  learner  under 
specified  conditions.    It  possesses  each  of  the  elements 
or  characteristics  specified  below: 

Conditions  -under  which  the  performance  is  to  take  place. 

Bahavior  Desired  or  expected  of  the  student  (things  to  be 
done,  the  performance  desired). 

Standards  to  determine  how  well  the  performance  is  to  ba 
done  (criteria). 

Performance  Test;    A  performance  test  requires  the  student  to  demonstrate 

(master)  the  desired  behavior  of  the  objective  (accomplish 
a  job-like  task)  under  controlled  conditions  and  according 
to  predetermined  standards.    The  controlled  conditions 
allow  the  student  to  demonstrate  the  desired  behavior  and 
the  conditions  remain  consistent  from  student  to  student. 

Primarily,  skill  refers  to  or/ert,  observable  performance, 
however,  it  is  recognized  that  there  are  covert  skills 
required  in  some  performances. 

Step  is  used  to  refer  to  a  task  or  action,  generally  as  a 
sequence  of  steps  Involved  in  the  accomplishment  of  a 
performance  objective  or  job. 

Systems  Approach:    The  systems  approach  to  instruction  emphasizes  the 

specification  of  instructional  objectives,  precisely 
controlled  learning  experiences  to  achieve  the  objectives, 
criteria  for  performance,  and  evaluative  information. 

711) 


Skill: 
St  en: 


Task:  A  task  la  a  set  of  skills  (sat  or  sats  of  functions, 

actions,  or  steps)  the  student  must  perform  to  accomplish 
the  job  (training).    A  task  may  be  described  as  a  logi- 
cally related  set  of  actions  necessary  or  required  to 
complete  the  job  objective*    Several  tasks  could  be 
referred  to  as  a  du^y* 

Task  Analysis;  Task  analysis  is  breaking  down  a  learning  task  (objective) 

into  cooponent  tasks  each  of  which  must  be  mastered  as  a 
prerequisite  to  mastery  of  the  total  job. 

Task  List!        A  listing  of  tasks  (performance  objectives)  performed  by 

Incumbent  workers  (students  in  training)  within  a  domain 
of  interest  (course  of  study). 

Test:  An  event  during  which  the  student  is  asked  to  demonstrate 

some  aspect  of  knowledge  or  skill  is  a  test.    It  can  be  a 
single  tret  item*  but  usually  it  consists  of  several 
items. 
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OVEIVIEW 

tvaluatlon  for  artlculAtlon  into  th«  Kftchlno  Tool  Tochnology 
profm  at  GroonvUlo  Taehnlcal  ColXogo  boglns  vlth  tho  Tocatlonal 
■tndoBt  at  hla/har  vocational  cantor.    Tha  atudant  ahould  proparly 
eoaplata  a  ralaaaa  foxa  in  ordar  to  allow  hla/har  "aaehina  ahop 
tranaerlpt"  to  ba  aant  to  tha  Znduatrial  Divlalon  eounaalor  at 
GTEC.    Thia  "tranaerlpt"  ahould  ha:va  baan  eooiplatad  by  tha 
■aching  ahop  Ina true tor  at  tha  eantar. 

Iha  GTEC  guidance  eounaalor  vlll  evaluate  the  "tranaerlpt" 
by  the  Machine  Shop  Tranaerlpt  Evaluation  Form.    Thia  form  haa  a 
llat  of  Career  Cluater  Project  objectlvea  that  ha:ve  been  correlated 
to  the  nachlna  ahop  couraea  at  GTEC.    Coapletlon  of  objectlvee 
liatad  by  each  project  within  the  four  quartern  of  couraee  will 
be  conaldered  completion  of  thet  project  at  GTEC.    A  recoamandatlon 
la  K3da  by  the  eounaalor  for  placement  In  the  Machine  Tool  Techno- 
logy  program. 

If  tha  atudant  dlaagrees  with  the  eounaalor' a  racomoMndatlon 
and  requeata  a  higher  placement,  there  la  a  detailed  procedure  for 
reviewing  the  evaluation  by  aembera  of  the  Machine  Tool  Technology 
department.  (See  "Articulation  Evaluation  Froeedure"  in  thia  booklet.) 
If  the  student  requeata  a  lower  placement,  hla/her  requeat  will 
be  honored  at  thia  time. 
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1            VOCATIONAL  CENTER 

VOCATIONAL  CENTER'S 

GUIDANCE  COUNSELOR 

GTEC  ADMISSIONS 
fill  in  application, 
gain  acceptance,  and 
pay  reservation  fee 
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GTEC'S  DIVISION  COUNSELOR'S  EVALUATION 


ACCEPTS 


APPEALS 


DEPAimiEin'  HEAD 
SCHEDULE  CARD 
COMPUTER  COTTER 
BUSINESS  OFFICE/PAY 


4, 


DIVISION  CHAIRMAN, 
DEPARTMENT  HEAD, 
OR  INSTRUCTOR 


ATTEND 
FIRST  CLASS 


EVALUATION  OF  STUDENT 
FOUR  WEEKS  INTO  QUARTER 
BY  INSTRUCTOR 


CONTINUE  IN  CUSS 


Moved  back  to  level  of 
competence,    If  by  the  end 
of  the  quarter  student  hasn't 
satisfied  course  requirements 
he  will  receive  an  incomplete 


72  A 


Th«  work  upon  which  this  public&tion  is  btsed  was  perfoived 
pursuant  to  Grant  COO-75-00453  with  the  U.  S.  Office  of 
Education,  Department  of  Health,  Education,  and  Welfare. 


The  project  presented  or  reported  herein  was  performed 
pursuant  to  a  Grant  from  the  U.  S.  Office  of  Education, 
Department  of  Health,  Education,  and  Welfare.  However, 
thtt  opinions  expressed  herein  do  not  necessarily  reflect 
the  position  or  policy  of  the  U.  S.  Office  of  Education 
and  no  official  endorsement  by  the  U.  S.  Office  of 
Education  should  be  inferred. 


\ 


72-i 


TABLE  OF  CONTENTS 

Overview  ' .  . 

Plow  Chart.   

ArtlculAtlon  Evaluation  Procedure  .  . 

Machine  Shop  Transcript  Evalua- 
tion Form  

Sample  of  "Machine  Shop  Tran- 
script"   

Tuition  Scholarship   

Guidance  Information  Pom   , 

Machine  Shop  Units    , 

Machine  Shop  Objectives    . 


MACHINE  TOOL  TECHNOLOGY 
ARTICUUTION  GRAITT 
GREENVILLE  TECHNICAL  COLLEGE 
JUNE,  1976 


AflrtlCJLATION  EVALUATION  PROCEDURE 


I.   Entering  Student  la  Evaluated  by  GTEC  Division  Guidance  Counselor 
with  students  signature  for  release 


1.  Yellow  Card  (MTT  transcript) 


n*  Student  Accepts- 


o  r 


Q*   Student  Appeals  - 


1.  Registers  for  suggested 
quarter 


1.  Division  Chairman,  Depart- 
ment Head  or  Instructor  will 


reevaluate  student. 

2.  Deficiencies  listed  and  closer 
evaluation  given  -  decision  re- 
issued with  counseling  on  its 
rational 

a.  appeal  denied  -  go  to  #3 

b.  appeal  accepted  '  go  to  #4 

3.  If  appeal  denied,  student  allowed 
to  register  for  suggested  MTT 
course 

4.  If  appeal  accepted,  time  ex- 
pectancies on  student's  per- 
formance and  quality  determined 
and  noted  to  him 


5.  At  the  end  of  4  weeks  the  stvdent 
must  meet  with  the  instructor 
involved  to  justify  continuance 
based  on  performance  of  heretofore 
listed  deficiencies  and  appropriate 
progress  into  the  quarter's  work 

a.  If  student's  work  acceptable, 
he  continues  through  the 
quarter. 

b.  If  not  acceptable,  student 
will  be  moved  back  to  his 
level  of  competency.    If  by 
the  end  of  the  quarter  student 
hasn't  satisfied  course  require- 
ments, he  will  receive  an  in- 
complete. 


The  evaluation  instrument  development  by  the  South 
Carolina  State  Departnent  of  Education  for  the 
Cluate*  Project  in  the  ARC  funded  program  for  Machine 
Shop  nSk  been  included  under  Machine  Tool  Technology 
by  courtesy  of  the  South  Carolina  State  Departnent  of 
Education. 
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AV.AV  us«d,  Mt 
neusstrlly  obJtctiv« 

(  )  -  objective  but  nor 
necMSArlly  AV  ustd 

I  •  Introduced  at  this 
point,  proficloncr 
•xpectod  noxt  qiMrtor 

•  -  Increased  expectation 
tolerance  with  usafe 

I*  -  Introduced  in  specific 
units,  expected  profl- 
ciencx  by  end  of  quarter 

^  -  parfonaance  evaluated 

.  '-pencil  «  papof'' 
evaluated 

♦ .  1  -  toUraace  Initially 
loss  than  stated  objective 


Go«plete  loforaatioa  ou 
back  of  fom  before 
beg loaln^  evaluatioo. 


Maaa  of  atudeat  balng  Evaluated 


Vocational  canter  attended 


Date  of  tiraduatloo  /  Date  of  evaluation 


Heae  of  evaluator 
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MWrillHC  SHOP  TRANSCRIPT  EVALUUION  FORM 
Naae   Project  1«A 


Introduction 


End  of  First 
Quarter 

'7-121. 

"•7-13». 

•  ♦-21. 
'•9- J  . 
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~3-8+ 
J-10+ 
I91-AV. 
"9-11* 
~10.3.AVf 
~I0.4* 
"10-6-1+ 
~I0-12.l 
"10-13- 
"lO-lS-AV* 
[lO-23-I* 

Protect  1-B 


-  lit  QUARTER 
Project  2- A 


_3-U 
_3-8+ 
~3-10-AV* 
_3.13* 
~3-19-l*+ 
~9-ll4 
""10-3+ 
~10-4* 
~10-6-AV-I+ 
~10-8-AV.H 
J0-13.AV+ 
I0-15-AV+ 
"l0-17* 
"lO-ZO-AV 
"lO-22-AV-I♦^ 


Project  3-A 


Project  2.B 


_lI-6-I*4 
__I1-7.I*+ 
_ll-9-I+ 
_12A-10 

Project  3-B 

_3-l- 
~9-ll- 
"10-22-1* 
"10-23-14 

10-24 
J0.25.L 
"lI-6-I*4 
"lI-T-l** 
"11-9-I+ 
"12A-10 


Project  2-8 

Continued 

10-1. 

10-2. 

10-34 
"U-U-Ii 
"12A.3-AV  + 


« 

* 

ft 
♦ 


-  QUARTER 
Prqjtcl  4 


-  3rd  QUARTER 
Project  6-A 


Project  5 


# 
« 
« 

« 
« 
« 
« 

« 
« 

« 
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Projflct  6-B 


« 

« 
« 

« 
« 
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4lh  QUARTER 
Project  10 
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AV-AV  ustd.  not 
nacMiariiy  objttctivt 

(  )  -  objKtivt  bttt  mt 
necessarily  AV  used 

I  -  Introduced  at  this 
point,  proficiency 
expected  neat  quarter 

•  •  increased  expectation 
tolerance  with  usage 

!•  -  Introduced  in  specific 
units,  expected  profi- 
ciency by  end  of  quarter 

♦  -  perforunce  evaluated 

"pencil  I  paper" 
aval jated 

I  •  tolerance  initially 
less  than  stated  objective 
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TSITIOM  SCHOLARSBI? 

GnwTllla  T«chalc«l  College  i«  proud  to  ^f£er  tuition  icholer- 
•hips  la  ««ch  o£  the  Articulation  Grant  progr«ae:  Machine  Tool  Tech- 
aolo87,  Industrial  Electricity,  and  Engineering  Graphica  Technology. 
These  scholarahlps  were  suggested  at  an  Articulation  Grant  Advisory 
Conittee  aeetlng  and  hardUy  approved  by  the  Greenville  Technical 
College  adalnlatratlon.    It  is  hoped  their  Inception  wUl  stlnulate 
laterest  in  continuing  quality  education  a-id  training  in  these  fields. 

The  Donaldson,  Enoree,  and  Foothills  Vocational  Centers  will 
sach  select  their  nast  outstanding  and/or  worthy  *::-ident  in  their 
drafting,  electricity,  and  aachlne  shop  programs.    Wade  Haapton  Hl^ 
School  will  select  a  student  from  their  electricity  program.  The 

« 

three  scholarship  students  from  each  center  will  receive  one  quarter 

« 

of  tuition  free  study  «t  Greenville  Technical  College.    After  their 

* 

first  quartsr,  each  student  may  receive  an  extension  for  another 
quarter  based  upon  review  and  approval  by  hia  or  her  inatructors  and 

department  head. 

After  the  selection  of  the  students  by  their  instructors,  the 
director  or  principal  of  each  school  should  send  a  copy  of  all  the 
^mmM»  to  the  heads  of  the  Induacrial  and  Technical  Divisions,  Mr.  J.D. 
Varren    and  Mr.  Lea  Caraway.    This  is  neceseary  to  Inaurs  the  tuition 
waiver  be  available  %ihen  tha  student  begins. 


CDZSAHCE  VXFOmknaH  TOW 
TtdM  font  was  dcaigncd  Co . supply  facdback  Co  guldanca  counselors, 
iascxttccors,  snd  adalnlscrsCors.    I c  will  h«  stac  by  chs  Grtwrille 
Ttduiesl  Collsgs  depsrGasnc  isvolTsd  Co  Chs  iroesclonsl  eenCsr  each 
tlM  Chora  is  a  horlzoaCsl  lino  of  ssCarlsks.    Tba  InforaaCloa  oa  the 
foCB  will  supply  daca  Co  aviluaCe  our  affeedvenass  and  suggaaC  * 
cctttlnaaclon  or  ehanga  In  our  proeadurasv 

4"f4'  +  'f  +  -f  +  +  +  +  + +  +  +  +  +  +  +  +  +  +  +  +  +  +  +  +  +  +  +  +  +  +  +  + 

XX.  IS  EZmiELT  ZMPORTANT  THAI  TEE  STUDE21T  OR  ELi  'HER  PARENT  17  THE 
STODENT  IS  UNDER  18  SIGNS  THE  PERMISSION  3UNK  ON  XHE  SIDE  OF  TEE  FORM. 
IT  nOULO  BE  ILLEGAL  TO  OISEMINATE  THIS  INFORMATION  FROM  GREENVILLE 
TECHNICAL  COLLEGE  'ilTHOp  THE  PROPER  SIGNATURE. 

w 


mmiXE  SHOP 
ARTICULATION  STUDENT'S  PROGRESS 

Tour  itudent.  »  from 


Vocational  Center  has  excnpced  through  14TT   (quarter  )  and 

•ay  (eondlclonally,  unconditionally)  enroll  in  MTT  (quarter  ) 


This  placement  wan  baaed  on 

the  "machine  shop  transcript"  only 

the  "machine  ahop  tranacrlpt"  and  an  interview 

requested  by       ■   and  conducted  by  _ 

vocational  ixis tractor's  recommendation 


The  student 

readily  accepted  placement 

requested  a  lower  placement  -  outcome 

requeated  a  higher  placement  -  outcome 


Data  of  evaluation 


The  student  at  mid-torn  has  been  re-evaluated  and  is 

 progressing  satisfactorily 

ttoved  back  to  level  of  competence 

(nay.  b«  able  to  finish  quarter's  work,  may  have  to  take  Inc.) 


Student's  signature  Instructor's  signature 

Data  

**  ********************************* 


*  *  * 


The  student  at  f.he  end  of  the  first  quarter  of  work 

 •uccessfully  completed  m        (grade  _J  )  on  (date). 

received  an  inconplete 


dropped  out  before  end  of  quarter 


Student' a  status  at  the  end  of  the  first  year  of  work-   
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MACHINE  SHOI  UNITS 


UNIT 

1 

MATH  -  MATH  DEPT. 

UNIT 

2 

BLUEPRINT  READING  -  ENGINEERING  GRAPHICS  DEPT. 

UNIT 

3 

MEASURING 

UNIT 

4 

LAYOUT 

UNIT 

S 

BENCH  WORK 

UNIT 

6 

BENCH/ PEDIS TAL  GRINDING 

UNIT 

7 

DRILL  PRESS 

UNIT 

8 

DRILL  GRINDING 

UNIT 

9 

POWER  SAWS 

UNIT 

10 

ENGINE  LATHES 

UNIT 

11 

MILLING  MACHINES 

UNIT 

i2A 

VERTICAL  MILLING 

UNIT 

12B 

HORIZONTAL  MILUNG 

UNIT 

13 

SHAPER 

UNIT 

14 

SURFACE  GRINDING 

UNIT 

15 

TOOL  POST  GRINDING 

UNIT 

16 

UNIVERSAL  GRINDING 

UNITS  TO  BE  USED  AT  GREENVILLE  TEC 


1ST  QUARTER  AT  GREENVILLE  TEC- 
INTRODUCTION 


MS- 3.1 
MS-3.7 
MS.3.8 
MS-3.10 

PROJECT  lA 

MS-9^1 

MS-9-11 

MS-10.3 

MS-10-12 

MS-10.23 

MS-10-15 

MS-10.6 

MS-10.13 

MS-3.8 

MS-3.1 

MS-3-10 


\ 


MS-4.I 
MS-5.1 
MS-5.3 
MS-7-1 

PROJECT  IB 

MS-9-11 

MS-12A.10 

MS-3-10 

MS-3.16 

MS-3.19 

MS.12A.10 

MS.3.16 

MS-7-2 

MS-7-7 

MS- 14-1 

MS-14.2 

MS- 14.  3 

MS- 14.4 

MS-14-5 


ERIC 
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1ST  QUARTER  (Continued) 


PROJECT  2A 

PROJECT  2B 

^  MS-lO-l 

MS-12A.10 

MS-10.2 

MS-3.16 

MS-10-3 

M3-3.19 

MS-10-4 

KfS.3.l8 

M9-10.6 

MS-.3.24  . 

MS-IO-S 

MS-3-8 

MS-10.13 

MS-3-7 

mS-10-15 

MS-7-5 

MS-tO-20 

MS-4-7 

MS-10-22 

MS-3-13 

MS.12A.4 

MS.3.8 

MS-12A-10  BORING 

MS-3.10 

MS.3.10 

PROJECT  3A 

MS.1U6 

MS- 11- 7 

MS-Ll-9 

ERIC 


INSTRUCTOR  MAY  SUGGEST  REVIEW  OF  SLIDES  AND  TAPES  AS  NEEDED. 


PROJECT  3B 
MS-10.22 
MS-10-23 
MS.lO-24 


I 


INSTRUCTOR  MAY  SUGGEST  REVIEW  OF  SLIDES  AND  TAPES  AS  NEEDED. 


PROJECT  4  (2ND  QUARTER) 

MS-10.2S 

MS- 10- 12 

MS-IUIO 

MS-IO-U 

MS-IO-IB 

MS-lO-22  (if  needed) 

MS.12B.6 

MS-ll-7 

MS-U-9 
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2NO  QUARTEH  (Contnued) 


PROJECT  5A 
MS-3.10  REVIEW 
MS-3-12 

MS-15-1  OPTION 
MS- 15-2  OPTION. 

THIS  PROJECT  MUST  BE  ASSEMBLED. 

PROJECT  6A  (3RD  QUARTER) 
MS- 10- 7 

MS-ll-7  REVIEW 
MS -II- 9  REVIEW 

ASSEMBLY. 

PROJECT  6B 
MS>10.21 

NOTICE  CLOSE  TOLERANCE-  GRINDING- HOLE  CENTER-DISTANCE 

SPACER  LENGTH-ASSEMBLY 

PROJECT  10  (4TH  QUARTER) 

STUDENT  DRAWS  KIS  OWN  PRINT-  MAKES  PARTS  TO  SPECIFICATION  ANp 
ASSEMBLES  PARTS-SHOULD  BE  NO  REVIEW  AT  THIS  POINT.  ^ 
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MACIIIl'fl':  SllOi'  -  UNIT  2  -  BLUDnilNT  READING 

ftb» 

INTRODt/C'i'IOIT  ro  BLUEPKIDfT  RSADTNC 

VJhon  you  fiui  s.h  this  learninG  packagf^  you  will  bo  able  to  answer 
quos-Liors  aicut  blueprlnto  and  a.blut  the  title  blonh  and  notes  on  blueprints. 

MS-2-2    ONE,  IVO;  AND  TIIREV  VOT  DRAV/B'GS 

When  you  finish  this  learning,  package,  you  will  be  able  to  identify 
the  difieront  '/i>^\ia  of  objects  us  sliown  by  isometric  drawings  of  the  object, 

M3-2-3    ALPHA S^i'-  OF  LHJES 

Vihen  yov  finish  this  learning  package,  you  will  be  able  to  identify' 
the  different  tj-pes  of  lines  used  in  blueprints . 

SECTI0N3 

When  you  finish  thi?  learning  package,  you  will  be  able  to  identify 
the  following  sections:    full,  half,  offset,  broken  out,  revolved,  and  removed. 

MJ:-2-5    SCAI£  DRAWniG 

When  you  fiiiish  this  Ifsrning  package,  you  will  be  able  to  answer 
(basic)  questions  aoout  (interpreting  the)  scale  (of  a)  drawing. 

MS -2-6    FINISH  JiAPKS^  '  ' 

V/hen  you  finish  this  learning  package, ^you  will  be  able  to  identify 
and  explain  the  finish  marks  on  blueprints. 

MS -2 -7    FREEHAITD  SICETCHING 

When  you  finish  tliis  learning  package,  you  will  be  able  b  make 
freehand  sketches  of  cylindrical,  rectanguleu:,  and  irregularly  shaped  vork 
pieces. 

\ 


iq  7  ^  ' 


MACmSE  SHOP  -  UNIT  3  -  MEASURING  «»».*Jiui.t 

MS-3-1    TIE  MACHINIST'S  SCALE 

When  you  finish  this  learning  package,  you  will  be  able  to  U3(?  the 
machinist' 3  scale  to  measure  the  length  and  width  of  a  piece  of  stock. 
Your  measurements  must  be  within  +  1/6U  of  an  inch  of  specifications. 

■MS -3 -2    CENTER  HEy\D  OF  TJIE  COMBINATION  SET  ' 

When  you  finish  this  learning  package,  you  will  be  able  to  locate 
*and  mark  the  center  on  both  en^s  cTf  a  round  bar  of  any  size  from       to  6" 
using  the  center  head  of  the  combination  set.    Your  marks  must  be  within 
+  1/32  of  an  inch  of  specifications. 

MS-3-3    THE  SQUARE  HEAD  OF  THE  COMBINATION  SET 

When  you  finish  this  learning  package,  you  will  be  abl&  to  use 
the  aquare  head  to  scribe  straight  lines  and  angles  to  within  +1/32  of  an 
inch  of  specification. 

MS-3-^  DIVIDERS 

"When  you  finish  this  learning  package,  you  will  be  able  to  use  the 
machinist's  scale  and  dividers  to  transfer  the  dimensions  of  a  drawing  to  a 
workpiccc.    Yo\ir  transferred  measurements  must  be  within  +1/6U  of  an  inch  of 
specifications. 

MS-3-5    HERI4APHR0DITE  CALIPERS 

When  you  have  finished  this  learning  package,  you  will  be  able  to  use 
the  hermaphrodite  caliper  to:  a-scribe  parallel  lines  on  a  workpiece,  and  b- 
locate  and  mark  the  center  of  a  round  workpiece.    Your  work  must  be  within 
+  1/64  of  an  inch  of  specif icatioi.s. 

MS -3 -6    OUTSIDE  CALIPERS 

When  you  finish  this  learning  package,  you  will  be  able  to  use  the 
outside  caliper  and  the  machin.^t/s  scale  to  measure  the  outside  diameter 
of  round  workpieces  to  within  +1/6U"  of  specifications. 

MS -3 -7    BL^VEL  PROTRACTOR 

When  you  finish  this  learning  package,  you  will  be  able  to  use  the 
bevel  protractor  of  the  combination  set  to  lay  out,  on  a  workpiece,  the 
various  angles  called  for  on  a  set  of  specifications  to  within  +1/2*'  . 

MS-3-8    OUTSIDE  MICROMETER 

When  you  finish  this  learning  package,  you  will  be  able  to  use  the 
outside  micrometer  to  measure :  the  outside  diameter  of  round  stock,  the  thick- 
neaa  of  flat  stock,  and  the  length  of  flat  stock. 

M3-3-9  INSIDE  CALIPERS 

Wlien  you  finisli  this  learning  package,  you  will  be  able  to  use  the 
inside  calipers  and  the  outside  micrometer  to  measure  the  inside  diameters 
of  tubular  stock  to  within  +.002"  of  specifications. 

MS-3-10    TELESCOPmo  CAGE 

When  you  finish  this  learning  package,  you  will  be  able  to  use 
the  telescoping  gage  and  the  outside  micrometer  to  measiire  internal  dimensions 
to  within  +.001"  of  specifications  * 
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MACHINL'  SHOP  -  UNIT  3  CONTIITUED  -  MJiiACUllING 

MS -3-11    IKSIDn  MICROMETER 

When  you  finish  this  learning  packaije,  you  will  be  able  to  assemble 
and  use  the  inside  micrometer  to  measure  inside  diameters  of  tubular  stock 
to  within  +,001"  of  specifications. 

MS-3-12    DEPTH  MICROMETER 

W>ien  you  finish  this  learning  package,  ycu  will  be  able  to  assemble, 
adjust,  and  u.-^e  the  depth  mIcroraetGr  to  measure  the  depth  of  holes  and  slots 
to  within  j_.00l"  of  specifications. 

• 

MS -"^-13    rCRKIf  PITCH  OAGc: 

When  you  finish  this  learning  package,  you  will  be  able  to  use  the 
screw  pitch  gage  to  measure  the  number  of  threads  per  inch  on  any  given 
screw  or  bolt. 

MS-3-13A    SCREW  TilREAD  MICROMETER 

When  you  finish  this  learning  package,  you  will  be  able  to  use  the 
screw  thread  micrometer  to  measure  the  pitch  diameter  of  screw  threads  to 
within  +.001"  of  specifications. 

ttS-3-li*    VERNIER  CALIPER 

When  you  get  finished  with  this  learning  package,  you  will  be  able 
to  use  the  vernier  caliper  to  measure  the  outside  and  inside  diameters  of 
round  stock  and  the  depths  of  holes  and  slots  to  within  +.001"  of  specifications. 

MS-3-15    SURFACE  GAGE 

When  you  finish  this  learning  packaji^e,  you  will  be  able  to  use  the 
surface  gage  to  measure 'euid  scribe  lines  on  vertical  surfaces  to  within  +.010" 
of  apecifications.  -* 

MS-3-16    VERNIER  .HEIGHT  GAGE 

.When  ybu  finish  this  learning  pack:.,ie,  you  will  be  able  to  use  the 
vernier  height  gage  to  make  comparison  chec.     to  within  +.001"  of  specifications. 

MS-3-17    OPTICAL  COMPARATORS 

When  you  have  finished  this  learning  package,  you  will  be  able  to 
answer  questions  about  optical  comparators  and  how  they  work. 

M3-3-18    GAGE  BLOCKS  AND  DIAL  INDICATORS 

When  you  finish  this  learning  package,  you  will  be  able  to  use  gage 
blocks  to  verify  the  accuracy  of  a  dial  indicator  to  within  +.0001". 

MS-3-19    I3IAL  INDICATOR 

When  you  finish  this  learning  package,  you  will  be  able  to  use  the 
dial  indicator  to  check  the  concentricity  (roundness)  of  round  stock  to 
within  +.001". 

MS-3-20    DIAL  INDICATOR  -  VISE  ALICMMENT 

When  you  finish  this  learning  package,  you  will  be  able  to  use  the 
dial  indicator  to  aling  a  vise  on  a  milling  machine  to  within  +.001"  of  speci- 
fications. - 
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MACHINE  SHOP  -  UNIT  3  CONTINUED  -  MEASURING 

MS -3 -21    RADIUS  GAGE 

When  you  finish  this  iGarning  package,  you  vill  be  able  to  use  a 
radius  gage  to  measure  convex  and  concave  radii  of  parts. 

MS-3-22    PLANER  GAGE  '  ' 

When  you  finish  this  learning  package,  you  will  be  able  to  adjust 
the  plan'jr  gage  to  a  given  height . 

MS -3 -23    VERNIER  BEVEL  PROTRATOR 

When  you  finish  this  learning  packag-s,  you  will  be  able  to  use  the 
universal  vurnior  bcvol  protractor  to  lay  but  a  given  angle,  with  an  accuracy 
of  i_0  5' . 

MS-3-2i*    SINE  BAR 

When  you  finish  this  learning  package,  you  will  be  able  to  use  a 
sine  bar  to  measure  and  set  up  various  angles  with  an  acuracy  of  +0^5'. 

MS-3-25    SNAP  GAGES 

When  you  finish  this  learning  package,  you  vdll  be  able  to  use  snap 
gages  to  measure  lengths,  diameters,  and  thicknesses  of  parts. 

MS -3 -26    GEAR  TOOTH  VERNIER  CALIPER 

When  you  finish  this  learning  package,  you  will  be  able  to  use  a 
gear  tooth  vernier  caliper  to  measurp.  the  addendum  and  the  chorda!  thickness 
of  any  gear  tooth. 
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MACliniE  3h'JP  -  UNIT  k  -  LAYOUT 

MS-U-1    irrTEODUCTION  TO  lAYOUi'  TOOLS  AND  ACCESSORIES 

When  you  finish  this  learning  packace,  you  v/ill  be  able  to  identify 
basic  layout  toolp  and  answer  questions  about  their  use. 

USDJG  LAYOUT  TOOLS:  PART  1 

When  you  finish  thin  learning  package,  you  will  be  able  to  layout 
fluid,  5criber,  dividerc,  trorcmels,  hermaphrodite  calipers,  and  prick 
punch  to  do  layout  work  to  specifications. 

USIKG  LAYOUT  TOOLS:  PART  2 

Vn.'on  you  finish  this  learning  packige,  you  v;ill  be  able  to  use 
the  vernier  :;eight  gase,  magnifying  glass,  angle- plate,  toolmaker's  square, 
c-claaps,  parallel  clamps,  1-2-3  stop  blocks,  precision  square,  gage  blocks, 
and  sine  bar  to  do  layout  work  to  specifications. 

MS-i+Ji    USING  LAYOUT  TOOLS:  PART  3 

VJhen  you  finish  this  learning  package,  you  will  be  able  to  use  the 
combination  set,  vcruier  protractor,  and  protractor  depth  gage  to  do 
inspection  and  layout  work  to  specifications. 

MS-U-5    USING  LAYOUT  TOOLS:  PART  5 

When  you  finish  this  learning  package,  you  vrill  be  able  to  use 
the  surface  gage,  dial  indicator,  planer  gage,  center  punch.,  and  hammer 
to  do  layout  work  to  specifications. 

MS-U-6    LAYING  OUT  A  T-SLOT  CLEANER 

When  you  finish  this  learning  package,  you  will  be  able  to  layout 
a  T-slot  cleaner  to  specifications. 

MS-U-7    UYIIJG  OUT  A  DRILL  Al'ID  TAP  BLOCK 

When  you  finish  this  learning  package,  you  will  be  able  to  lay  out 
a  3-ri'»s  of  six  holes  on  a  drill  and  tap  block. 
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^  A    mcniuz  SHOP  -  unit  5  -  bknch  work 

MS-5-1    ITJTROnUCTTOM  TO  BETrCH  TOOLS 

Whfsn  you  finish  this  learning  package,  you  will  be  able  to  identify 
basic  bench  tools. 

*  ♦ 

MS-5-2    THE  BENCH  VISE  ' 
Vjywn  you  finish  this  learning  package ,  you  vrill  be  able  to  name  ' 
the  parta  of  a  bench  viae  and  do  clanipiny  operations  on  the  vise  accordins 
to  specif ic.ttiiions. 

MS-5-3'   Fn.ES  AND  ]^ILIMG 

Whon  you  flnich  this  learning  packarjc,  you  vrill  be  able  to  identify 
basic  files  used  in  machining  and  file  work  pieces  accurately  to  specifications. 

HACK  SAWS 

When  you  finish  this  learning  package,  you  will  be  able  to  identify 
and  properly  use  hand  hack  saws  to  cut  metals. 

MC-5-5    TAPS  Am  DIEG 

When  you  fin-'sh  this  learninc  package,  you  will  be  able  to  identify 
and  properly  uae  taps  and  dl«s  to  cut  threads  on  work  pieces  to  specif icabions. 

MS-5-6    HAND  REAJOTG 

When  you  finish  this  learning  package,  you  will  be  able  to  use  hand 
reamers  properly  to  ream  holes  in  metals  to  specified  sizes. 

MS-5-7    HAI-IMERS,  SCPJW  Dni\^RS,  CHISELS,  PLIEES,  AND  WRENC^fES 

When  you  finish  this  learning  packa^G,  you  v.'ill  be  able  to  identify 
and  properly  use  hammers,  screw  drivers,  chisels,  pliers,  and  wrenches. 
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MACHINE  3H0P  -  UNIT  6  -  EEIfCH  MT3  TOESTAL  GRINLING 

MS-6-1    GRXlTUr.IG  '."rtEiXS 

When  you  finish  this  leoring  package,  you  vill  be  able  to  uce 
reference  charts  to  select  proper  grinding  wheels.    You  will  be  able  to 
install  the  wheels  on  a  grinder,  adjust  the  wheels,  and  adjust  the  tool 
rest. 

MS-6-2    DRESSING  WHEELS 

V/hen  you  finish  this  learning  package,  you  will  be  able  to  tnie 
and  dress  a  grindina  wheel  for  normal  grinding  operations. 

MS-6-3    GPITTOING  A  R/JDIUS 

V/hen  youbfinish  this  learning  packa,c;e,  you  will  be  able  to  grind 
a  "i-"  radius  to  fit  a  -J"  ga^e. 
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MACHUJE  SHOP  -  UNIT  7  -  DRILL  PRF.CS 

MS-7-1    TOTRODUCTION  TO  DRILL  iT^SS 

When  'Of.  finish  this  learning  packar^c,  you  will  be  able  to  name 
each  control  on  a  uprieht  driU  press  and  tell  what  each  control  does. 

MS -7 -2    SETUPS  FOR  DRILLING 

When  you  finish  this  learning  package,  you  will  be  able  to  use  ^ 
the  proper  holing  devices  to  set  up  for  the  following  drilling  tasks: 
round  stock,  flat  stock,  sheet  metal,  irregular  shapes. 

MS -7-3    DRILL  PRESS  CUTTING  TOOLS 

When  you  f.-lnish  thir,  learninis  parkpxre,  you  vill  be  able  to  identify 
cutting  tools  niuid  in  a  drill  preus  and  tell  what  each  one  does. 

MS -7 -J*    ADAPTERS  AITD  SLEEVES 

When  you  finish  thi.«7  learning  package,  you  will  be  able  to  use 
sleeves  and/or  chucks  to  change  the  holding  capacity  of  a  drill  press  spindli 

MS-7-5    DRILLING  HOLES 

When  you  finish  this  learning  package,  you  will  be  able  to  choose 
correct  f'.;eds  and  speeds  for  drilling  holes  in  steel  and  aluminum. 
Accuracy  will  be  +  l/32". 

MS-7-6    DEPTH  DRILLIA'G  ' 

When  you  finish  this  learning  package,  you  will  be  able  to  use 
the  drill  press  depth  stops  to  drill  holes  to  a  specified  depth,  with  an 
accuracy  of  ;^  l/l6". 

MS-7-7    COUNTERBORING,  COUNTERSINKHTG,  AND  SPOT  FACING 

When  yon  finiah  this  learning  package,  you  will  be  able  to  use  the 
proper  tool  to  counter  sink,  counterbore,  and  spot  face  drilled  holes  to 
a  tolerance  of  ^1/32". 

'  MS-7-fl  .  ANGULAR  HOLES 

When  you  finish  this  learning    package,  you  will  be  able  to  make 
tAble  adjustments  and  use  proper  holding  devices  to  drill  angular  holes 
in  aatal,  to  an  accuracy  of  +  l/32". 

MS-7-9    RADIAL  DRILL  PRESS 

When  you  finish  this  package,  you  will  be  able  to  answer  questions 
•bout  the  parts  and  controls  of  a  radial  drill  press  and  tell  what  each  does 

MS -7 -10  REAMING 

When  you  finish  this  learning  package,  you  will  be  able  to  use 
a  straight  or  taper  shank  reamer  to  ream  holes  to  a  specified  size, 
with  an  accuracy  of  +  l/6U". 

MS-7-U    MACHINE  TAPPING 

When  you  finiah  this  learning  package,  you  will  be  able  to  use 
the  proper  tap  drill  size,  tap,  and  tapping  attachment  to  drill  tap  holes 
ail  shown  on  drawings,  with  an  accuracy  of  +  1/32". 


!4ACIfTtm  r:}fOP  -  UrilT  7    CONTTWUl-nj  -  DRILL  PRKcn 

!C-7-i2  papt::  of  a  wict  drill 

'W>ien  you  finish  this  lcarnln-3  package,  you  ^^ill  be  able  to  name 
th<9  parts  of  a  twiat  drill  and  tell  the  purpose  of  uach. 

MS -7 -13    mST  DRILL  SIZES 

When  you  finish  thia  learning  package,  you  will  be  able  to  use 
charts  and    drill  gages  to  select  the  proper  size  dril.l  for  a  given 
application. 

MS^7-lU    TRATTSFERRIWG  HOLES 

Wjofj  you  finlsli  this  learning  package,  you  will  be  able  to 
trannfer  holes  from  onfj  piece  of  work  to  another  by  spotting  with  a  twist 
drill,  u-«:ing  a  tranafer  puiich,  and  using  transfer  screws. 
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MACHINE  SHOP  -  UNIT  8  - 


DRILL  GKnJDING 


JC-8-1    FREEIIAITD  DrJLL  SIlAflFENING 

Vtien  you  finish  this  learning  packaf;e,  you  vlll  be  able  to  use  the 
bench  or  pedestal  grinder  to  sharpen  a  dull  twist  drill.    Using  a  drill 
feit  gSLf-.e  as  a  guide,  you  will  be  able  to:  keep  the  point  angle  to  vrlthin 
+  ^-    and  keep  the  point  centered  to  within  +  1/6U"  drill  lip  length. 

MS-8-2  mcnvw.  dkill  sharpeijing 

Wien  you  fdnish  this  learning  package,  you  will  be  able  to  set  up 
aiid  opcraLe  a  machine  drill  grinder  to  sharpen  a  two-lip  ti/ist  drill  and 
a  three  or  four-lip  core  di -11. 
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MACHINPj  SHOP  -  ItllT  9  -  PO\VER  SAWS 


M3-9-3.    POWER  SAWS:  PARTS  AIID  C0ITTR0L3 

When  you  finish  thia  learning  package,  you  will  be  able  to  name 
the  main  parts  and  controls  of  the  horizontal  bond  saw,  the  vertical  band 
aav,  and  the  power  hack  saw. 

MS-9-2    CHOOSING  POV/ER  IJAW  BLADES 

When  you  finish  this  learning  packaf^e,  you  ei.U  be  able  to  choose 
the  correct  power  saw  blado  for  a  given  application. 

MS-9-3    FREQUENT  SAWING  FROBLE!>IS 

WVien  you  fini^jh  tliis  learning  package,  you  will  be  able  to  answer 
questions  about  dia£;nosinG  and  correcting  problems  often  mcib  when  using 
the  power  hacksaw,  vertical  beuid  saw,  and  horizontal  band  saw. 

MS-9-4    SETTING  BLADE  SPEEDS 

Wien  you  finish  this  learning  package,  you  will  be  able  to  use 
cheurts  or  a  job  dial  selector  to  choose  the  proper  speed  of  a  baxid  saw 
blade  for  a  given  job. 

MS-9-5    SrlTTPTG  UP  FO^^^  SAW  CONTROLS 

When  you  finish  this  learning  package,  you  will  be  able  to  ..<sc  up 
the  operational  controls  of  a  power  hack  3.aw  and  a  power  band  saw  for  a 
sa^flng  operation. 

MS-9-6      MOUNTING  BA^ID  SAW  BLADES  AND  CUTTING  STOCK 

When  you  finish  this  learning  package,  you  will  be  able  to  solect, 
mount  guides,  and  install  blades  on  the  vertical  band  saw,  and  cut  stock 
with  a  vertical  band  saw  to  an  accuracy  of  +  I/16". 

MS-9-7    WELDING  BAND  SAW  BLADES 

When  you  finish  this  learning  package,  you  will  be  able  to  use  the 
bullc  blado  provided  and  the  welding  attachment  on  the  vertical  band  saw  to 
weld  band  saw  blades.    You  will  weld  blades  to  specified  lengths  for  par- 
ticular sa\:s  and  to  the  thickness  required  by  the  blade  thickness  gage  on 
the  vertical  band  saw. 

MS-9-8    VERTICAL  BAND  SAW:  CUTTITTG  CIRCLES,  CONTOURS,  AND  STRAIGHT  LINES 

When  you  finish  this  learning  package,  you  will  be  able  to  use 
the  vertical  band  saw  to  cut  contours,  circles,  euad  straight  lines  with 
on  accuracy  of  +^  I/16". 

MS-9-9    FRICTION  SAWING 

When  you  finish  this  learning  package,  you  will  be  able  to  set  up 
a  vertical  band  sav/  for  friction  sawing  of  thins  sheet  metal. 

MS-9-10    BAND  FILING 

When  you  finish  thia  learning  package,  you  will  be  able  to  select 
and  set  up  a  band  file  for  a  bond  filing  job. 
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MACHiin=:  SHOP  -  uwiT  9  coNTHiuED  -  povnsn  sav/s 

M2-9-11    HORIZOrTTAL  ^AND  SAW:    STRAIOirr  AlfD  ANGLE  CUTS 

Whon  you  finish  this  learning  package,  you  will  be  able^^to  use 
the  horizontal  band  saw  to  cut  stock,  wit'h  an  accuracy  of  +  l/lo"  and  to 
make  angulaur  cut  a  with  an  accuracy  of  .+  1  . 

Ma-9-12    FIWISITHTG  A  T-SLOT  CLEATTEI? 

When  you  finisli  bhis  loarning  package,  you  will  be  able  to  finish 
a  T-slot  cleaner  to  blueprint  specifications. 

MS-9-13  fiitishhig  a  drill  mtd  tap  blcck 

When  you  finish  this  learning  package,  you  will  be  able  to  finish 
a  drill  and  tap  block  to  blu-jprint  specifications. 
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M/^CJJINE  SHOP  -  Ui;iT  10  -  ENCHTO  lATHE 

MS-10-1    LATIE  PAUTC  AtTD  COriTROLS 

Wliun  you  fiaisli  Lhis  Icarninc  package,  you  will  be  able  to  point 
out  th«  main  par<;3  and  controls  of  an  engine  lathe. 

MS-IO-S    CUTTING  SPilEDS  ATTO  FEEDS 

Wlnen  you  finish  this  learning  packo^se,  you  will  be  able  to  choose 
proper  ffi'sds  and  .speeds  used  to  machine  different  kinds  of  metals  on  the  iathe. 

MS-10-3    INSTALLniG  CHUCKS 

V/hen  you  finish  this  learning  packa^^e,  you  will  be  able  to  install 
all  of  the  chucks  used  on  a  lathe. 

MS-IO-U    TOOL  BIT  GRITILH^G 

When  you  finish  this  learning  package,  you  will  be  able  to:  identify 
and  sketch  basic  lathe  tools,  grind  a  general  purpose  tool  bit  for  use  on 
the  engine  lather, 

MC-10-5    FOUR-.TAVr  CHUCK  TRUIJIG 

When  you  finish  this  learning  package,  you  will  be  able  to  true 
a  piece  of  rouns  stock  in  a  l|-jaw  chuch. 

MS-10-6    FACING  TO  LENGTH 

When  you  finish  this  learning  package,  you  will  be  able  to  machine 
&  workpifioc  to  a  given  length  using  a  facing  tool  on  an  engine  lathr  with 
an  accuracy  of  +.001". 

MS-10-7    COLLET  ASSEMBLY  ATfD  CEWTER  ^^ILLING 

When  you  have  finished  this  learning  package,  you  will  be  able  tot 
set  up  a  collet,  assembly  on  a  lather,  center  drill  a  workpiece  on  the  lathe. 

MS-10-8    GRADUATED  MICROMETER  COLLAR:  ROUGH  AND  FINISH  TURKDTG 

^When  you  finish  this  learning  jJackage,  you  will  be  able  to  use  a 
graduated  mdcrometer  collar  to  turn  a  workpiece  to  a  specified  diameter, 
with  an  occTiracy  of  +  .001". 

MS-10-9  NECKING 

When  you  finish  this  learning  package,  you  will  be  able  to  do  a 
necking  operation  on  an  engine  lathe. 

M3-10-10    MOUNTHTG  WORK  BETWEEN  CETrTERS 

When  you  finish  this  learning  package,  you  will  be  able  to  mount 
a  workpiece  between  centers  properly. 

MS-10-11    ALIGNING  THE  TAILSTOCK 

When  you  finish  this  learning  package,  you  will  be  able  to  adjust 
the  lathe  tail  stock  properle  for  turning  a  work  between  centers  with  an 
accuracy  of  +  .001". 
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MACHINE  SHOr  -  UNIT  10  CON'L'INUED  -  2NGIis"ii  LATHiS 

MS-10-12    DRILLINQ  Arm  REAMING  ON  TKE  LATliK 

When  you  iTinich  this  Ifiaming  packa^cij,  you  will  be  able  to  drill 
and  ream  a  vorkpicca  on  an  en^jine  lathe  to  a  specified  size. 

MS-10-13    'TURNITIG  work  on  A  MANDREL 

When  you  finish  this  learning  packatje,  you  will  be  able  to  use  a' 
mandrel  to  turn  a  wcrkpicce  to  a  specified  diameter. 

I4S-10-1U  rjRNn-TG  TO  square"  and  filleted  shoulders 

When  you  finish  '.-his  learning  package,  you  will  be  able  to  cut 
a  square  and  a  filleted  shoulder  properly.  ^ 

MS -10-15    FILETG  Atro  POLISHING 

When  you  finish  th-.s  package,  you  will  be  able  to  file  and  polish 
a  work  piece  on  a  lathe  to  a  specified  s.^.ze . 

MS-lO-16  KI'TURLII-iu 

When  you  finish  this  learning  package;  you  will  be  able  to  kr.url 
a  workpiecc  on  a  lathe. 

MS -10-17    TAPER  TURNING  V7ITH  A  "-^r-fPOU^i^  REST 

Wlien  you  finish  this  x    .  .ling  package,  you  will  '..e  able  to  turn 
a  taper  on  a  v/orkpiece  using  the  compound  rest. 

MS-10-17A    CALCUTATING  TAPERS 

When  you  finish  this  learning  package,  you  will  be  able  to: 
calculate  proper  compound  rest  angle  settings  for  turning  tapers  using 
formulas  euid  trigonometric  tables  and  calculate  taper  per  foot  and  taper 
per  inch  using  formxilas. 

MS -10-18    TAPER  TURNITTG  AND  TAPER  ATTACHMENT 

When  you  finish  this  learrdng  package,  you  will  be  able  to  turn 
a  taper  using  the  taper  attachment  for  the  lathe. 

MS -10 -19    TAPER  TURNING  WITH  OFFSET  TAILS TOOK 

When  you  finish  this  learning  package,  you  will  be  able  to  cut  a 
taper  using  the  offset  tailstock  method. 

MS-10-20    FXTFRNAL  TirREADING  WITH  TIOlEADn^C  DIE  AND  HOLDER 

Wli«n  you  rini.^h  this  3,carnin2  packa^^e,  you  will  be  able  to  use 
the  engine  lathe  to  cut  threads  on  a  workpiece  with  a  threading  die  and 
holder. 

MS-lO-21    TUKNnrO  ON  THE  LATHE 

When  you  finish  this  learning  package,  you  will  be  able  to  cut 
an  internal  thread  with  the  lathe  by  using  a  t«.p  and  holder. 

MS~.lO-22    THREADING  ON  THE  LATHE:  EXTERNAL  THREAD  CHASING 

When  you  flnich  this  learning  package,  you  will  be  able  to: 
cut  threads  on  a  workpiecc  by  usin^  the  lathe  thread  cutting  raechanisais 
and  chase  external  threads  using  a  lathe. 
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MACHINE  ClfOP  -  UNIT  10  CONTIfOJED  -  ENGINE  rjVTlIIi; 

MS-10-23    BOP.niG  BAR 

When  you  finiah  this  iGaxr.ing  package,  ycu  will  be  able  to  bore 
a-  hole  to  .<!izc  on  a  lathe. 

MS-IO-2U    INTOTAI,  THREADITTG 

When  you  finish  this  learning  package,  you  will  be  able  to  cut 
Internal  t^raads  using  the  thread  chasing  mechanism. 

MS-lO-25    STEADY  REST 

When  you  finish  thif?  learning  package,  you  will  be  able  to  set 
up  and  machine  a  long  workpiece  using  a  steady  rest. 

MS-lO-26    FOLLOW  REST 

When  you  finish  this  learning  package,  Jrou  will  be  able  to  set 
up  ajid  machine  a  workpicce  using  the  follow  rest.  \ 


M3-30-27    FORlvl  TURNING 

When  you  finish  this  learning  package,  you  will  be  able  to  turn  a 
radius  on  the  lathe  by  hand. 
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MACHItiE  SHOP  -  UWIT  IL  -  MILLING  :  INTRODUCTION 

MS-11-1    KINDS  OF  r-IILLING  MACIITNES 

When  you  fdnir.h  this  learnins  package,  you  will  be  able  to 
point  out  and  name  six  different  kinds  of  milling  macliines  and  briefly 
describe  their  uses. 

MS-11-2    LUBRICATION  AND  PREVENTINE  MAHHSIIANCE 

When  you  fin;lsh  this  learning  package,  you  vill  be  able  to  . 
lubricate  and  perform  preventive  maintenance  on  milling  machines. 

MS-11-3    SPEEDS  AND  FEPDS 

When  you  finiah  this  learninc  package,  you  will  be  able  to 
figure  speeds  and  feeds  on  a  milling  machine  for  .given  cutters  and  worl* 
materials. 

MS-ll-J*    CUTTING  FLUIDS  AND  OILS 

Whan  yju  finish  this  learning  package,  you  \dll  be  able  to  identify, 
mix,  and  apply  cutting  fluids  md  oils  in  milling  machine  operations. 

MS-11-5    ACCESGOR.TES  AND  ATTACH^NTS 

When  you  finish  this  learning  package,  you  will  be  able  to  point 
out  and  name  several  milling  machine  .attachments  and  tell  whut  is  used  for. 

MS-11-6    IITDEXING  K£ADS  AND  DIRECT  INDEXING 

When  you  finish  this  learning  package,  you  will  be  able  to:  point 
out  and  name  the  five  basic  parts  of  an  indexing  head,  describe  the  use  of 
each  port,  and  set  an  indexing  head  up  for  direct  indexing. 

-11-7    SIMPLE-  INDEXING 

When  you  finsh  this  learning  package,  you  will  be  able  to  change 
an  index  plate  and  set  up  an  indexing  head  for  simple  indexing. 

MS-11-8    ANGULAR  INDEXING 

When  you  finish  this  learning  package,  you  will  be  able  to:  set  up 
an  indexing  head  for  angular  indexing  and  use  the  proper  formulas  to  figure 
angular  indexing  settings. 

MS-11-9    PREPARING  THE  HEAD  FOR  INDEXING 

When  you  finish  this  leeurning  package,  you  will  be  able  to  prepare 
an  Indexing  head  along  with  the  footstock  (tailstock). 

*E3-11-10    INDEXING:  ALIGNMENT  JF  CENTERS 

When  you  finish  thxs  learning  package,  you  will  be  able  to  align 
the  centers  of  an  indexing  head  and  tailstock  with  an  aligning  bar  and 
dial  indicator. 

MS-ll-n    VISE  AND  TABLE  >LIGNMENT 

When  you  finish  this  learning  package,  you  wxll  be  able  to: 
align  a  milling  machine  vise  with  a  square,  a  dial  indicator,  and  the 
»arks  on  the  vise  base  and  alien  the  table  of  a  milling  machine  with  the 
column  face. 

MS-11-12     ROTARY  TABLE  AND  SLOTTING  ATTACHfffiNT  '  ^ 

When  you  finish  this  learning  package,  you  will  be  able  to  identify 
and  briefly  describe  the  uses  of  the  rotary  table  and  slotting  attachment. 


MACHUffi  SHOP  -  UNIT  12    -  MHXING  r^ACHIMTlS:  VERTICAL  ATID  HORIZONTAL 

SECTION  A  -  VL'UTICAL  MILLING  J4ACHINES 


MS-12A-1    SOUTH  BEND  RAiM  TURT.ET:  TAETS  AND  CONTROLS 

When  you  finish  this  learning  package,  you  will  be  able  to  name 
the  parts  and  controls  of  a  South  Bend  Ram  Turret  vertical  milling  machine 
and  describe  what  each  control  does. 

MS-12A-2    CTiXWATI  NO.  3:  PARTS  AND  CONTROLS 

V/hen  you  finish  this  learning  package,  you  will  be  able  to  point 
out  and  npme  the  parts  and  controls  of  the  Cincinnati  No.  3  vertical  milling 
machiu*=»  and  describe  what  each  control  does. 

MS-12A-3    MODEL  "J"  BRJDGEFORT:  PARTS  AND  COwfROLS 

When  you  finish  this  learning  package,  you  will  be  able  to  point 
out  and  novi-  the  parts  and  controls  of  the  Model  ".J"  Bridgeport  vertical 
head  milling  machine  and  describe    what  each  control  does. 

MS-12A-U    MODEL  "J"  BRIDGEFORT:  VERTICAL  HEAD  ALIGNMENT" 

When  you  f  laish  thiy  learning  packdge,  you  will  be  able  to  align 
tlie  head  of  a  Model  "J"  Bridgeport  vertical  heed  milling  machine. 

MS-12A~5    MODEL  ••2J"  BRIDGEPORT:  PAETS  AND  CONTROLS 

When  you  finish  this  learning  package,  you  will  he  able  to  point 


out  and  na-Jie  the  parts  and  controls  of  the"  Model  "2J"  Bridgeport  vertical 
head  milling  machine  and  describe  what  each  control  does. 


MS-12A-6    CINCINNATI  ?>IODEL  "D"  TOOimSTER:  PARTS  AND  CONTROLS 

When  you  finich  this  learning  package,  you  will  be  able  to  point 
out  and  name  the  parts  and  controls  of  the  Cincinnati  Model  "D"  Toolmaster 
vertical  milling  machine  and  describe  what  each  control  does. 

I<i3-12A-7    VAN  NORMAN  MODEL  13:  PARTS  AND  CONTROLS 

When  you  finish  this  learning  package,  you  will  be  able  to  point 
out  and  name  the  parts  and  controls  of  the  Van  Norman  Model  13  milling 
machine  and  describe  what  each  control  does. 

MS-12A-8    VERTICAL  MILLB:G  MACHINE  CUTTERS 

When  you  finish  this  learning  package,  you  will  be  able  to  point 
out  and  name  cutters  used  in  vertical  milling  operations  and  describe  their 
uaes. 


MS-12A-9    MOUNTPIG  CUTTERS  AND  CUTTING  A  KEYSEAT 

When  you  finish  this  learning  package,  you  w^.ll  be  able  to  mount 
vertical  milling  machine  cutters  properly  and  cut  a  keyseat,  using  a 
U-flute  end  mill. 

MS-12A-10    VERTICAL  MILLING  SETUPS  AND  OPERATIONS 

When  you  finish  this  learning;  package,  you  will  be  able  to  identify 
and  make  setups  on  a  vertical  milling  machine. 
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MACHINE  CHOP  -  UNTT  15  -  MILLING  MACHIMTiS:  VERTICAL  AND  HORIZONTAL 

SECTION  B  -  HORIZONTAL  MILLING  MACIIIifSS 

MS-12B-1    CINCIIIl-IATI  UtTIVEP.SAL  NO.  2:  PARTS  Aim  CONTROLS 

When  you  finish  tliia  learning  paclrage,  you  will  be  able  to  name 
and  point  out  the  parts  and  controU  on  the  above  luiUing  machine  and 
describe  what  each  control  does. 

MS-12B-2    HORIZONT/j!!  MILLIiIG  MACHINE  CUTTERS 

VJlien  you  finish  this  Icai-ning  package,  you  wiU  be  able  to 
point  out  and  name  cuLters  used  in  horizontal  milling  operations  and 
describe  their  uces. 

MS-12B-3    MOUNTING  HORIZONIAL  MILLING  CUTTERS 

When  you  finish  this  learning  package,  you  will  be  abxe  to  mount 
horizontal  milling  machine  cutters  properly. 

MS-12B-i+    HORIZOflTAL  MILLnTG  SETUPS  AND  OPERATIONS  ,^„n-HfV 
When  you  finish  this  learning  packc;ge,  you  will  be  able  to  identify 
and  make  setups  on  a  horizontal  milling  machine. 

MS-12B-5    INSTALLING  A  VERTICAL  HEAD  ATTACHMENT 

When  you  finish  this  learning  package,  you  will  be  able  to  install, 
lubricate,  and  operate  a  vertical  head  milling  attachment. 

MS-12B-6    CUTTHTG  A  SHJR  GEAR  .  x 

When  you  finish  this  learning  package,  you  will  be  able  to  set 
up  a  horizontal  column  and  knee  type  milling  machine  for  cutting  a  spur 
gear  and  cut  a  spur  gear  according  to  blueprint  specifications. 

'  MS-12B-7    CUTTING  A  RACK  GEAR 

When  you  finish  this  learning  package,  you  will  be  able  to  set 
up  a  horizontal  column  and  knee  type  milling  machine  for  cutting  a  rack 
roar  and  cut  a  rack  gear  according  to  blueprint  specifications. 

MS-12B-8  "CUTTING  A  HELICAL  GEAR 

When  you  finish  this  learning  package,  you  will  be  able  co  set 
up  a  horizontal  column  and  knee  type  milling  machine  for  cutting  a  hexical 
gear  and  cut  a  helical  gear  according  to  blueprint  specifications. 
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M/.cirrfiE  SHOP  -  uiirr  13  -  skapeh 

MS-13-1    SriAPER:  PAHTS  AIID  LUBRICATION 

When  you  finish  vrith  this  learning  packa^r:,  you  will  be  able  to 
name  the  main  pai-ts  of  a  saapor  and  lubricate  a  shaper  to  manufacturer's 
specifications. 

M3-13-2    SHAPER  COIITROLS 

When  you  finish  this  learning  package,  you  will  be  able  to  name 
the  operating  controls  of  the  shaper  and  tell  what  each  does. 

MS -13 -3    CUOTUIG  TOOLS 

When  you  finish  this  learning  packace,  you  will  be  able  to 
name  common  cutting  tools  used  on  the  shapor  and'  describe  and  tell  the 
purix>so  of  the  angles  ground  on  et-ch  tool. 

MS-13-^    VISE  ALIGNMENT:  SHAPES  SAFEIT 

Wlien  you  finisli  this  learning  package,  you  will  be  able  to: 
level  and  align  a  shaper  vise  using  a  dial  indicator  and  a  precision  sq.uare 
or  parallel,  and  state  important  safety  rules  about  the  shaper  swivel 
head  and  vertical  tool  head. 

MS-13-5    >IACHINING  A  FLAT,  HORIZONTAL  SURFACE 

When  you  finish  this  learning  package,  you  will  be  able  to  set 
up  and  machine  a  flat,  horizontal  surface  on  a  shaper. 

MS-13-6    SETUPS  FOR  VERTICAL  AND  ANGULAR  CUTS 

When  you  finish  this  learning  jjackage,  you  will  be  able  to  set 
up  a  shaper  and  machine  vertical  and  angular  cuts  on  a  workpiecs  to 
given  specifications. 

MS-13-7    FEEDS  AND  SPEEDS 

When  you  finish  this  learning  package,  you  will  be  able  to  figure 
proper  feeds  and  speeds  for  different  shaper  operations,  using  formulas 
emd  charts  and  set  a  shaper  fur  a  gi\en  cutting  speed,  number  of  strokes 
per  minute,  and  feed  per  stroke 
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MACHINE  SHOP  -  UNIT  lU  -  SUPJ'^ACE  GRIND I^IG 

MS-lU-1    SURFACE  GRIITDER  PARTS  AlfD  CONTROLS 

When  you  finish  this  learning  package,  you  will  te  able  to  name 
the  main  parts  and  controls  of  a  surface  grinder. 

MS-lU-2    SELECTING  AUD  CHANGING  GRIOTING  V/HEELS 

When  you  finish  this  learning*  package,  you  will  be  able  to  select" 
and  change  grinding  wheels  on  a  surface  grinder  to  meet  requirements  of  the 
material  to  be  ground. 

MS-lU-3    l-lOUtn'IIJG  AND  DRESSllIG  GRltTDING  WPIEELS  . 

When  you  finish  this  learning  "package,  you  will  be  able  to  select, 
test,  mount,  and  dress  the  proper  grinding  wheel  for  a  given  Job  by  using 
the  diamond  tip  dresser  to  true  the  wheel  in  reiabion  to  the  magnetic  chuck. 

MS-lU-i*    MAGNETIC  CHUCKS 

When  you  finish  this  learning  package,  you  will  ,  be  able  ta  position 
aad  secure  a  workpiece  on  the  magnetic  chuck  of  the  surface  grinder  and 
align  the  workpiece  surface  so  that  it  is  parallel  to  the  face  of  the 
grinding  wheel,  using  a  diel  indicator  to  get  an  accuracy  of  +.001". 

MS-lU-5    GRINDING  A  W0RICPI12CE 

When  you  finish  this  learning  package,  you  will  be  able  to  make 
a  fini.«Jh  drawing  and  grind  two  parallel  baxs  to  the  specifications  of  that 
drawing  with  an  accuracy  of  +.0005". 

M2-1U-6    WHEEL  DRESSING!  CONVEX  OR  CONCAVE  RADIUS 

When  you  finish  this  learning  package,  you  vrilX  be  able  to  set  up 
a  radius  dresser  and  dress  a  grinding  wheel  to  a  convex  or  concave  radius. 
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MACHINE  SHOP  -  UNIT  15  -  TOOL  POST  GRINDING 

MS-15-1    SETTH'Ja  UP  A  TOOL  POST  GRINDER 

When  you  finich  this  learning  packs^^e,  you  will  be  able  to  set 
up  a  lathe  and  tool  post  grinder  for  a  grinding  operation. 

MS-15-2    EXTERNAL  TOOL  POST  GRU^iDING 

When  yoa  finish  this  learning  package,  you  will  be  able  to  grind 
a  lather  center  point  properly  to  fit  a  center  gage  in  33  minutes. 

MS-15-3    REAJ^R  SKARPEITHTG  ON  THE  TOOL  POST  GRINDER 

When  you  f  jnish  tliis  learning  package,  you  will  be  able  to  sharpen 
a  machine  rcamar  properly  on  a  tool  post  grinder  in  1^  hours, 

MS-15-U    INTERNAL  TOOL  POST  GRITTOING 

When  you  finish  this  learning  packa^o,  you  will  be  able  to  grind 
a  drill  bushing  boro  to  blueprint  specifications  with  a  tool  ]^st  grinder 
in  one  hour  and  twenty  minutes. 
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APPENDIX  G 


SUGGESTED  CRITERIA 
SELECTION  OF  SCHOLARSHIP  STUDENT 

TO 

GREENVILLE  TECHNICAL  COLLEGE 
MACHINE  TECHNOLOGY  PROGRAM 


There  is  agreement  among  the  three  secondary  machine  shop 
instructors  that  some  following  criteria  should  be  applied  to 
selecting  the  "most  outstanding  or  worthy  student"  from  the 
secondary  Machine  Shop  program  to  be  awarded  a  scholarship  to 
the  Machine  Technology  Program. 

There,  however,  is  a  greater  need  at  present  to  encourage 
secondary  machine  shop  graduates  to  continue  their  vocational 
education  at  the  post-secondary  technical  college  level.  Some 
of  the  reasons  that  students  given  for  not  accepting  a  scholar- 
ship or  continuing  their  training  include;  not  being  able  to 
afford  the  minimum  costs  of  books  or  travel  that  accompany 
scholarships,  the  desire  for  immediate  employment  and  earning, 
etc. 
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APPENDIX  H 


INSTRUCTIONS  FOR  ANSWERING  OUTCOME-REFERENCED  TEST  ITEMS 


Typically,  eleven  (11)  different  types  of  outcome-referenced  test 
items  may  be  used  in  the  competency  test. 


1. 

True-False 

2. 

Completion   (Fill-in  Blanks) 

3. 

A  Combination  of  True-False  and  Completion 

4. 

Multiple-Choice 

5. 

Matching 

6. 

Identification 

7. 

Short  Answer 

8  . 

Long  Answer 

9. 

Program  Product  of  Performance  Test 

10. 

Simulated  Performance  Test 

11. 

Actual  Performance  Test 

An  example  of  each  type  of  test  item  io  included.     Carefully  study 
the  illustration  test  item  and  the  directions  for  answering  the 
question.     These  directions  will  not  be  given  again.     Your  test 
questions  may  vary  slightly  in  the  format,  however,   the  instruction 
should  be  applicable.     Where  necessary,   the  instructor  will  supple- 
ment these  instructions  for  answering  outcome-referenced  test  items. 

Do  not  guess.  Guessing  does  not  add  to  your  knowledge,  even  if  you 
happen  to  guess  right.  If  you  do  not  know  the  answer  skip  the  test 
item  and  go  to  the  next  question.  Remember:  Enter  your  answers  in 
the  blanks  provided  on  the  separate  answer  sheet,   if  used. 


1.  TRUE-FALSE 

Directions:       Read  the  statement  carefully.     Decide  whether 

it  is  true  or  false.     Answer  by  marking  .T  or  F 
in  the  blank  provided  to  the  right   (or,   it  answer 
sheet  requires,  mark  "X"  in  the  appropriate  (T) 
or    (F)   parenthesis,  or  "circle"  T  or  F) . 

Example:  Lumber  shrinks  across  the  grain 

of  the  board.  (T)  (F) 

2.  COMPLETIO:-^   (Fill-in  Blanks) 

Directions:       Complete  the  statement  b^'  printing  on  the  blank 

line  the  word  or  words  which  ma^e  a  complete 
and  correct  statement. 

Example:  Proper  edge  spacing  will  restrict 

?        :ind  -rr.r.ure  good  >,f^LJ. 
penetration.  1 5  tor:  t  lor. 


COMBINATION  OF  TRUE-FALSE/COMPLETION 


Directions : 


If  the  statement  is  correct,  in  the  parenthesis 
mark   (T)   or  answer  true,  as  required.     If  the 
statement  is  incorrect,  mark  (F)   in  the  paren- 
thesis and  fill  in  the  blank  provided  with  the 
appropriate  word  ot  term  which,  if  substituted 
for  the  underlined  word,  would  make  the 
statement  correct. 


Example : 


A  pantry  chef  usually  is  the  head 
chef's  first  assistant. 


(T)  (F) 
sous 


4. 
a. 


MULTIPLE -CHOICE 


D-irections : 


Example : 


You  are  given  three  or  four  choices  from  which 
to  make  a  complete  and  correct  statement.  In 
the  blank  answer  space  provided,  write  in  the 
"letter"  indicate  the  best  choice. 

The  head  chef's  first  assistant  is 


a.  junior  chef 

b.  sous  chef 

c.  pantry  cook 


Negative  Answer  Multiple-Choice 


Directions : 


If  the  multiple-choice  question  includes  the 
word  EXCEPT,  you  should  look  for  the  choice 
that  does  not  fit  the  question.     Read  the  entire 
question  carefully  before  you  choose  your 
answer . 


Example : 


All  of  these  could  cause  high 
starter  current  draw  EXCEPT: 


a.  work  starter  bushing 

b.  bad  starter  relay 

c.  grounded  field  coils 

d.  grounded  armature 
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MATCHING: 


Directions : 


Example: 


For  each  given  item  in  the  left  hand  column, 
match  it  with  the  appropriate  item  from  the 
right  hand  column.    Write  the  letters  of  the 
correct  or  best  answer  in  the  appropriate 
blanks. 

Match  these  metric  terms  on  the  left  with  their 
proper  equivalents. 


_b 
a 


deca 

meLer 

kilo 


a.  thousands 

b.  tens 

c.  units  of  length  measurement 


IDENTIFICATION 

Directions:      Identify  each  labeled  part  of  the  illustration 

below  and  write  the  name  next  to • the  appropriate 
letter  in  the  blank  provided. 


a .  base  metal 

b.  .  molten  metal 

c.  arc  

d.  electrode 

e .  gas  shield 

f .  slag  


SHORT  ANSWER 

Directions;  Write  the  correct  answer  in  the  blanK  provided. 
Example : 


What  type  of  electrode  is  best  for 
vertical  and  overhead  welding? 


fast-freeze 


i  {){) 


•Using  as  few  words  as  possible,  write  the  answer 
to  the  question  in  the  blank  provided. 

What  should  be  done  if  the  electrode  welds 
fast  to  the  work? 

"Electrode  should  be  broken  loose  by  twisting 
or  bending  the  holder."  


9.     PROGRAM  PRODUCT  OR  PERFORMANCE  TEST 

Definition:      Concrete  project  or  production  accomplishments 

during  "training  are  used  to  test  knowledge  or 
skill.     Typically,  test  pressures  are  missing 

,  and  the  student  may  have  had  help  in  completing 

:  the  task. 

Directions:       Instructor  will  observe  student  during  training 

and  by  checklist  or  rating  scale  will  rate 
student's  performance  or  knowledge. 

Given  an  oven  for  baking,   food  items,  and  neces- 
sary implements  and  equipment;  load  the  oven 
with  foods  to  be  baked.     All  items  on  a  checklist 
used  to  rate  performance  must  receive  an  accept- 
able rating.     The  task  must  be  accomplished 
within  15  minutes. 


CHECKLIST 
(Load  Oven  Racks) 


ACTIVITY 

RATING 

Acceptable 

Unacceptable 

1.     Gathered  needed  supplies. 

2.     Used  needed  ^uppli-^s. 

3.     Pulled  oven  tack  partially 
out  while  loading. 

4.     Stacked  oven . shelves  3  inches 
apart  for  baking. 

5,     Placed  food  on  rack  so  that 
heat  circulated  adequately. 

6.     Followed  appropriate  safety 
or ecautions . 

I 


8.     LONG  ANSWER 
Directions : 


Example: 


Example : 
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10.     SIMULATED  PERFORMANCE 


Definition: 


Contrived  situationr  resembling  tas»ks  the 
graduate  will  be  required  to  do  on  the  job. 
This  form  of  test  is  useful  for  evaluating 
transferable  skills  such  as  reasoning r  attitudes r 
and  psychomotor . skills  necessary  for  occupational 
success. 


11.     ACTUAL  PERFORMANCE  TEST 


Definition: 


\ 


Exhibits  the^  advantage  of  realism.^  but  may  be 
too  late  to  help  either  the  student  or  the 
vocational  program. correct  failures. 


Example 


Given  an  automobile  with  a  leaking  pinion  seal, 
access  to  proper  tools  and  equipment,  replacement 
parts r  and  service  manual;  replace  the  pinion 
seal  according  to  manufacturer's  recommended 
procedures.    The  job  should  be  completed  within 
2  hours.    The  manufacturer's  specifications 


must  be  met 
instructor ' i 


and  the  completed  job 
standards. 


must  meet  the 


APPENDIX  I 


ANALYSIS  OF  SECONDARY  INSTRUCTIONAL  TIMES 


Instructional  times  and  tasks  have  been  described  based  on  a 
State  of  South  Carolina  requirement  that  3-hour  blocks  of 
training  total  540  hours  per  year  or  1,080  hours  for  two  year 
programs. 

Currently  vocational  programs  in  career  centers  typically  are 
conducted  on  the  3-hour  block  time  frame.     Most  vocational 
programs  currently  are  offered  for  a  two  year  period.  Some 
vocational  courses,  such  as  office  occupations  areas,  may  be 
offered  for  only  one  or  two  hours  of  training  daily. 

While  the  "suggested  instruction  times"  for  the  tasks  in  this 
guide  have  been  allocated  based  on  a  3-hour  vocational 
instruction  day,  many  vocational  students  in  reality  are  not 
in  the  classroom  Tor  a  full  three  hours.     Students,  typically, 
must  be  bustJ  to  and  from  feeder  high  schools  with  transit 
times  typically  of  about  15-30  minutes  per  trip  one  way.  In 
addition,  students  typically  ace  given  at  least  one  break 
during  instruction  and  some  instructional  time  is  lost  as 
students  change  clothes  for  shop  work  and  then  change  back 
into  regular  school  clothing.    Add  to  this  lost  time  the 
possible  time  lost  to  feeder  high  school  activities  such  as 
'pep  ralleys'  and  other  activities  and  the  resulting  vocational 
instructional  day  probably  is  less  than  1.5  to  2  hours  per  day 
of  actual  instruction  or  training. 

t 

Realistically,  a  total  instruction  time  of  from  270  to  360 
hours  of  vocational  training  probably  is  more  accurate  for  a 
3-hQur  block  program  in  one  year  than  540  hours. 

It  is  importacJLto  recognize  this  potential  situation  as 
vocational  instruction  is  planned  and  evaluated. 


er|c 


76  J 


APPENDIX  J 


THIS  DOCUMBIfT  AND  BINDER  ARE  THE  PROPBRTY  OP  THE  SCHOa  DISTRICT 
 OP  GREENVILUB  COOWTY  OR  GREENVILLE  TECHNICAL  COLLEffl 


The  production  of  this  curriculum  guide  and  binder  by  the  Occupational  Education 
Articulation  Program  was  funded  through  the  South  Carolina  Appalachian  Council 
of  Governments.    This  guide  and  binder  are  tr-  property  of  The  Sch. ol  District 
of  Greenville  County  or  Greenville  Technical  College. 

Except  for  document  and  binder  copies  that  have  been  placed  in  libraries  or 
shared  with  educational  organizations,  the  documents  and  binders  are  issued  on 
an  accountability  basis. 

Documents  and  binders  issued  to  instructor  participants  remain  the  property  of 
the  issuing  institution.    Should  a  vocational  instructor  leave  the  employment 
of  The  School  District  of  Greenville  County  or  Greenville  Technical  College,  the 
document  and  binder  must  be  returned  to  the  principal,  vocational  center 
director,  or  department  head  so  the  instruction  guide  may  be  used  by  replacement 
.  personnel . 

Corrections,  modifications,  and  notes  may  be  made  on  the  pages  of  the  documents 
for  the  purpose  of  modifying  the  field  trial  edition  or  to  improve  the  instruc- 
tional value  of  the  document.    Please  share  any  corrections,  modifications,  and  . 
^     recommendations  concerning  this  document  vrith  the  Occupational  Education 
Articulation  Program. 

Illegible  or  blank  document  page  replacements  may  be  requested  at  no  cost  through 
the  Occupational  Education  Articulation  Program.    For  replacement  pages,  please 
indicate : 


Who  to  contact: 

Occupational  Education  Articulation  Program 
The  School  District  of  Greeilville  County 
c/o  Donaldson  Vocational  Center 
Donaldson  Center 
Greenville,  SC  29605 


Document  Title 
Module  Number 

Task  Number  or  Page  Nuilber 


\ 


Replacement  coats  for  this  document  and  binder  are: 


1'*  Binder  -  $2.80 
2''  Binder  -  $5.00 
Document    -  .05^  per  page  (1982) 


(or) 


Consultant,  Vocational  Education 

The  School  District  of  Greenville  County 


(or) 


Associate  Vice  President  for  Education 
Greenville  Technical  College 
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APPENDIX  K 


BINDER  D'ESIGN 


(Occupational  Education  Articulation  Program) 


The  binder  design  is  simple  and  straightforward.  ' 

Two  triangular  figures,  in  balance,  represent  the  two  institutions 
participating  in  articulation. 

Two  levels  of  training  are  represented  by  the  placement  of  the 
triangular  figures  and  the  identification  of  the  two  institutions. 

Horizonal  and  vertical  lines  represent  lateral  and  vertical 
articulation. 

The  diagonal  across  the  design  represents  the  progressive  movement 
i\  career  development  for  successful  job  performance. 

The  two  figures  are  not  closed  when  they  face,  but  allow  for 
interaction  and  are  linked  by  the  document  title:  Articulated, 
Performance-based  Instruction  Guide. 
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